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COMPOUNDS 

RELATED APPLICATIONS 

This application claims the benefit of priority from provi- 5 
sional application U.S. Ser. No. 60/665,315, filed 25 Mar. 
2005. 

SUMMARY OF THE INVENTION 

This invention relates to novel compounds and their use as 11 
pharmaceuticals, particularly as p38 kinase inhibitors, for the 
treatment of certain diseases and conditions. 

BACKGROUND OF THE INVENTION 

1: 

Intracellular signal transduction is the means by which 
cells respond to extracellular stimuli. Regardless of the nature 
of the cell surface receptor (e.g. protein tyrosine kinase or 
seven-transmembrane G-protein coupled), protein kinases 
and phosphatases along with phospholipases are the essential 20 
machinery by which the signal is further transmitted within 
the cell [Marshall, J. C. Cell, 80 : 179-278 (1995)]. Protein 
kinases can be categorized into five classes with the two 
major classes being tyrosine kinases and serine/threonine 
kinases, depending upon whether the enzyme phosphorylates 25 
its substrate(s) on specific tyrosine(s) or serine/threonine(s) 
residues [Hunter, T., Methods in Enzymology (Protein Kinase 
Classification) p. 3, Hunter, T.; Sefton, B. M.; eds. vol. 200, 
Academic Press; San Diego, 1991]. 

Three major related intracellular pathways, the mitogen- 30 
activated kinases, or MAPKs, are now understood to trans- 
duce signals from many extracellular stimuli such as environ- 
mental stress, infectious agents, c)4okines and growth 
factors. The MAPKs modulate the activity of numerous cell 
functions such as translocation and activation of transcription 35 
factors that control transcription of effector molecules such as 
cytokines, COX-2, iNOS; the activity of downstream kinases 
that effect translation of mRNAs; and cell cycle pathways 
through transcription or modification of enzymes. One of 
these three major pathways is the p3 8 MAPK pathway, which 40 
refers in most cell types to the isoform p38a winch is ubiq- 
uitously expressed. The role of p38 in a multitude of func- 
tions, particularly related to inflammatory response has been 
elucidated using selective p38 inhibitors in numerous in vitro 
and in vivo studies. These functions have been extensively 45 
reviewed and a summary can be found in Nature Reviews 
[Kumar, S. Nature Rev. Drug Discovery, 2:717 (2003)] 

Extracellular stimuli such as those described above are 
generated in a number of chronic diseases which are now 
understood to have a common underlying pathophysiology 50 
termed inflammation. An environmental insult or local cell 
damage activates cellular response pathways, including but 
not limited to p38; local cells then generate cytokines and 
chemokines, in turn recruiting lymphocytes such as neutro- 
phils and other granulocytes. In a secondary response, the 55 
consequences include recruitment of additional lymphocytes 
such as additional phagocytic cells or cytotoxic T cells, and 
ultimately the adaptive immune response is initiated through 
activation of T cells. It is not currently fully understood how 
this acute inflammatory response becomes a chronic response 60 
leading to diseases such as rheumatoid arthritis (RA), ather- 
sclerosis, chronic obstructive pulmonary disease (COPD), 
inflammatory bowel disease (IBD), etc. Nevertheless, the 
features of inflammation are recognized to contribute to a 
large number of chronic diseases and pathways such as the 65 
p38 pathway are accepted to contribute to the initiation of 
inflammatory diseases. 
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For example, atherosclerosis is regarded as a chronic 
inflammatory disease, which develops in response to injury of 
the vessel wall and is characterized by the complex develop- 
ment of an occlusive and prothrombotic atheroma. The patho- 
genesis of this lesion generally involves endothelial dysfunc- 
tion (reduced bioavailable NO), adhesion molecule 
expression, adhesion and infiltration of leukocytes, cytokine 
and growth factor generation, accumulation of foam cells, 
expansion of extracellular lipid and matrix, activation of 
matrix metalloproteases (MMPs) and proliferation of vascu- 
lar smooth muscle cells. 

The discovery of p38 (initially termed CSBP, now p38; the 
isoforms p38a and p38|3 are the targets of the compounds 
described) provided a mechanism of action of a class of 
anti-inflammatory compounds for which SK&F 86002 was 
the prototypic example. These compounds inhibited IL-1 and 
TNF synthesis in human monocytes at concentrations in the 
low uM range [Lee, et al., Int. J. Imm tin opharm a c. 10(7), 
835(1988)] and exhibited activity in animal models which are 
refractory to cyclooxygenase inhibitors [Lee; et al., Annals 
N.Y.Acad. ScL, 696, 149(1993)]. 

The mechanism by which stress signals (including bacte- 
rial and viral infection, pro -inflammatory cytokines, oxi- 
dants, UV light and osmotic stress) activate p38 is through 
activation of kinases upstream from p38 which in turn phos- 
phorylate p38 at threonine 180 and tyrosine 182 resulting in 
p38 activation. MAPKAP kinase-2 and MAPKAP kinase-3 
have been identified as downstream substrates of CSBP/p38 
which in turn phosphorylate heat shock protein Hsp27 and 
other substrates. Additional downstream substrates known to 
be phosphorylated by p38 include kinases (Mnkl/2, MSK1/2 
and PRAK) and transcription factors (CHOP, MEF2, ATF2 
and CREB). While many of the signaling pathways required 
for transduction of stress stimuli remain unknown it appears 
clear that many of the substrates for p38 listed above are 
involved. [Cohen, P. Trends Cell Biol, 353-361(1997) and 
Lee, J. C. et al, Pharmacol. Ther. vol. 82, nos. 2-3, pp. 389- 
397, 1999]. There is also emerging evidence that p38 is 
involved in modulation of the activity of the NF-kB signaling 
pathway through a role in histone phosphorylation or acety- 
lation, or through reduction of transcription competence of 
the NF-kB complex [Saccini, S. Nature Immunol, 3: 69-75, 

(2002) ; Carter, A B et al J Biol Chem 21 A: 30858-63 (1 999)]. 
Finally, a role for p38 in generation of response to IFNs 
through activation by the Type I IFN receptor has been 
described [Platanias, Pharmacol. Therap. 98:129-142 

(2003) ]. Activation of p38 is involved in the transcriptional 
regulation of IFN sensitive genes through modification of 
specific transcription factors binding to promotor elements in 
these genes. Direct phosphorylation of STATs by p38 has not 
been conclusively demonstrated. 

In addition to inhibiting IL-1 and TNF upregulation in 
response to inflammatory stimuli. p38 kinase inhibitors (e.g., 
SK&F 86002 and SB-203580) are effective in a number of 
different cell types in decreasing the synthesis of a wide 
variety of pro-inflammatory proteins including, IL-6, IL-8, 
GM-CSF, RANTES and COX-2. Inhibitors of p38 kinase 
have also been shown to suppress the TNF -induced expres- 
sion of VCAM-1 on endothelial cells, the TNF -induced phos- 
phorylation and activation of cytosolic PLA2 and the IL-1- 
stimulated synthesis of collagenase and stromelysin. These 
and additional data demonstrate that p38 is involved not only 
cytokine synthesis in response to stress, but also in propagat- 
ing the consequent cytokine signaling [CSBP/P38 kinase 
reviewed in Cohen, P. Trends Cell Biol, 353-361(1997)]. 

Interleukin-1 (IL- 1) and Tumor Necrosis Factor (TNF) are 
important inflammatory cytokines produced by a variety of 
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cells, such as monocytes, macrophages, and smooth muscle duced by cells such as epithelial cells and airway smooth 

cells. IL-1 has been demonstrated to mediate a variety of muscle in response to infection or cytokine stimulation. Its 

biological activities thought to be important in immunoregu- main chemoattraction is for T cell subtypes and blood-borne 

lation and other physiological conditions such as inflamma- monocytes. 

tion [See, e.g., Dinarello et al., Rev. Infect Disease, 6, 51 5 IL-1, TNF and other cytokines affect a wide variety of cells 

(1984)]. The myriad of known biological activities of IL-1 and tissues and these cytokines as well as other leukocyte 

include the activation of T helper cells, induction of fever, derived cytokines are important as critical inflammatory 

stimulation of prostaglandin or collagenase production, neu- mediators of a wide variety of disease states and conditions, 

trophil chemotaxis, induction of acute phase proteins and the The inhibition of these cytokines is of benefit in controlling, 

suppression of plasma iron levels. 10 reducing and alleviating many of these disease states. 

There are many disease states in which excessive or In addition to the involvement of p38 signaling in the 
unregulated IL-1 production is implicated in exacerbating production of IL-1, TNF, IL-8, IL-6, GM-CSF, COX-2, col- 
ander causing the disease. These include rheumatoid arthri- lagenase and stromelysin, signal transduction via CSBP/p38 
tis, osteoarthritis, endotoxemia and/ortoxic shock syndrome, is required for the effector functions of several of these same 
other acute or chronic inflammatory disease states such as the 15 p ro -inflammatory proteins plus many others. For example, 
inflammatory reaction induced by endotoxin or inflammatory th factors such as VEGR prjGF, N GF signal through 
bowel disease; tuberculosis, atherosclerosis, muscle degen- gurface ors m ^ activate gi R 
eration, cachexia, psoriatic arthritis Reiter s syndrome rheu- h MAPK [Ono, K. and Han, J., Cellu- 
matoidarthntis, gout, traumatic arthritis, rubella arthritis, and ' 0 . „. , 0 ^ /WX v T r . Tnv/r , , T 
acute synovitis. Evidence also links IL-1 activity to diabetes 20 ^ ^ 2 J" S / M and A ™ C \ L 
and pancreatic (3 cells [review of the biological activities Physiol Rev 8 1 : 807- 8 69 (200 1 )] . TGF , a key molecule in the 
which have been attributed to IL-1 Dinarello, J. Clinical contro1 of inflammatory response, also activates P 38 as a 
Immunology, 5 (5), 287-297 (1985)]. consequence of engagement of the TGFp receptor. The 

r i . j ^ TT . , , , 1- involvement of CSBP/p38 in multiple stress -induced signal 

Excessive or unregulated TNF production has been nnpli- , . , v ., 1 . , r , 

cated in mediating or exacerbating a number of diseases 25 transduction pathways provides additional rationale for the 

including rheumatoid arthritis, rheumatoid spondylitis, potential utility of CSBP/p38 in the treatment of diseases 

osteoarthritis, gouty arthritis and other arthritic conditions; resulting from the excessive and destructive activation of the 

sepsis, septic shock, endotoxic shock, gram negative sepsis, immune system, or chrome inflammation. This expectation is 

toxic shock syndrome, adult respiratory distress syndrome, supported by the potent and diverse activities described for 

cerebral malaria, chronic obstructive pulmonary disease, sili- 3Q CSBP/p38 kinase inhibitors [Badger, et aL J. Pharm. Exp. 

cosis, pulmonary sarcoisosis, bone resorption diseases, rep- Thera. 279 (3): 1 453-1461, (1996); Griswold, et al, Pharma- 

erfusion injury, graft vs. host reaction, allograft rejections, col Comm. 7, 323-229 (1996); Jackson, et al., J. Pharmacol, 

fever and myalgias due to infection, such as influenza, Exp. Ther. 284, 687-692 (1998); Underwood, et al., J. Phar- 

cachexia secondary to infection or malignancy, cachexia, sec- macol. Exp. Ther. 293, 28 1 -288 (2000); Badger, et al., Arthri- 

ondary to acquired immune deficiency syndrome (AIDS), tis Rheum. 43, 175-183 (2000)]. 

AIDS, ARC (AIDS related complex), keloid formation, scar 35 chronic inflammation is a]so characterized by ongoing 

tissue formation, Crohn s disease, ulcerative colitis, or pyre- remodeling md repair of affected tissue; leading m some 

S1S ' cases to excess fibrotic tissue. A role for p38 MAPK in fibro- 

Inflammatory diseases are also marked by increases in IL-6 sis is support ed bv findings that this enzyme mediates signal- 

and C-reactive protein (CRP) both of which are sensitive to ■ 0 f transforming growth factor beta (TGF-(5) on markers 

inhibition by p38 inhibitors. IL-6 stimulation^ CRP produc- 40 ^ ^ of fibrosis . For e ] it has been shown that 

tion is directly inhibited by p38 inhibitors in human vascular t^t- o • +u i • ^ f oouawa i, 

j ^ v -, „ i ™ n ,• j ji 1 ^ IGF-p increases the kinase activity ol p3 8 JV1APK through 

endothelial cells, and CRP is produced by hepatocytes in the TGF-|3 activated kinase TAK-1 (Hanafusa et al., 1999, J. 

response to IL-6. CRP is considered a maior nsk factor tor _ , _ 1 ^ A ,™ ^ ^ \ 1 ' . . 

cardiovascular disease [Circulation 2003 . 107: 363-369] and Bl0l o £ h ™; ^ 7 / : . 2 T ^ 7) ^™ « erm J 0re ^ 11 ^ p3S inlllb . 1 - 

may be a significant independent risk factor for chronic 45 tor SB " 242235 inhlblted the TGF-P-mduced increases in 

obstructive pulmonary disease [Circulation 2003. 107:1514- fibronectin and thrombospondin (Laping et al., 2002, Molec. 

1519]. IL-6 is also upregulated in endometriosis [Bedaiwy et Pharmacol. 62:58-64). These results show that p38 MAPK is 

al., 2002, Human Reproduction 17:426-43 1 ; Witz, 2000, Fer- a ke Y signaling intermediate for the effect of the pro-fibrotic 

tility and Sterility 73: 212-214]. cytokine TGF-|3 on components of the extracellular matrix 

Interleukin-8 (IL-8) and RANTES are chemotactic factors 50 and markers of fibrosis, 

produced by several cell types including mononuclear cells, P38 also plays a role in directing survival and apoptosis of 

fibroblasts, endothelial cells, epithelial cells, neutrophils and cells in response to various stimuli. Both survival and apop- 

T cells. Chemokine production is induced by pro-inflamma- tosis can be p38 regulated depending on the stimulus and the 

tory stimuli such as IL-1, TNF, or lipopolysachharide (LPS), cell type [Morin and Huot, Cancer Research. 64:1893-1898 

or viral infection. IL-8 stimulates a number of functions in 55 (2004)]. For example, TGF-beta can stimulate apoptosis in 

vitro. It has been shown to have chemoattractant properties mur ine hepatocytes through activation of gadd45b, a protein 

for neutrophils, T-lymphocytes, and basophils. In addition it involved in cell -cycle control, inap38 mediated process [Yoo 

induces histamine release from basophils from both normal etal j Biol chem 278:43001-43007, (2003)]. In a different 

and atopic individuals as well as lysosomal enzyme release nge th uv-stress can activate p38 and trigger 

and respiratory burst from neutrophils. IL-8 has a so been gis of a ^ d ce]] p38 has alg0 be£n shown tQ 

shown to increase the surface expression ol Mac- 1 (CD lib/ . , „ , . . . ■ , , 

^-^ 10X .1-1 'j_t j j . • .1 • promote surv ival oi lymphocytes m response to stress, mclud- 

CD18) on neutrophils without de novo protein synthesis, f . . * ,^^0 ^ n 

which may contribute to increased adhesion of the neutro- in § ^°P hlls ^ d CD8+ T cells - 

phils to vascular endothelial cells. Many diseases are charac- There remains a need for treatment, in this field, for com- 

terized by massive neutrophil infiltration. Conditions such as pounds which are cytokine suppressive anti-inflammatory 

chronic obstructive pulmonary disease associated with an 65 drugs, i.e. compounds which are capable of inhibiting the 

increase in IL-8 production would benefit by compounds CSBP/p38/RK kinase. The present invention is directed to 

which are suppressive of IL-8 production. RANTES is pro- such novel compounds which are inhibitors of p38 kinase. 
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SUMMARY OF THE INVENTION 



This invention relates to the novel compounds of Formula 
(I) and (la), (II) and (Ila), (III) and (Ilia), (IV) and (IVa), (V) 
and (Va), (VI), (Vla-VIi), (VIII), (Villa), (IX) 5 (IXa), (A), 5 
(Al), (B), and (Bl), and pharmaceutical^ acceptable salts, 
solvates or physiologically functional derivatives thereof; and 
pharmaceutical compositions comprising a compound of (I) 
and (la), (II) and (Ila), (III) and (Ilia), (IV) and (IVa), (V) and 
(Va), (VI), (Vla-VIi), (VIII), (Villa), (IX), (IXa), (A), (Al), 10 
(B). and (Bl), andpharmaceutically acceptable salts, solvates 
or physiologically functional derivatives thereof, and a phar- 
maceutically acceptable diluent or carrier. 

This invention relates to a method of treating a CSBP/RK/ 
p38 kinase mediated disease in a mammal in need thereof, 15 
which comprises administering to said mammal an effective 
amount of a compound of Formula (I) and (la), (II) and (Ila), 
(III) and (Ila), (IV) and (IVa), (V) and (Va), (VI), (Vla-VIi), 

(VIII) , (Villa), (IX), (IXa), (A), (Al), (B), and (Bl). 

This invention also relates to a method of inhibiting cytok- 20 
ines and the treatment of a cytokine mediated disease, in a 
mammal in need thereof, which comprises administering to 
said mammal an effective amount of a compound of Formula 
(I) and (la), (II) and (Ila), (III) and (Ilia), (IV) and (IVa), (V) 
and (Va), (Vla-VIi), (VIII), (Villa), (IX), (IXa), (A), (Al), 25 
(B), and (Bl). 

This invention also relates to a method of inhibiting the 
production of IL- 1 in a mammal in need thereof which com- 
prises administering to said mammal an effective amount of a 
compound of Formula (I) and (la), (II) and (Ila), (III) and 30 
(Ilia), (IV) and (IVa), (V) and (Va), (Vla-VIi), (VIII), (Villa), 

(IX) , (IXa), (A), (Al), (B), and(Bl). 

This invention also relates to a method of inhibiting the 
production of IL-6 in a mammal in need thereof which com- 
prises administering to said mammal an effective amount of a 
compound of Formula (I) and (la). (II) and (la), (III) and 
(Ilia), (IV) and (IVa), (V) and (Va), (Vla-VIi), (VIII), (Villa), 
(IX), (IXa), (A), (Al), (B), and(Bl). 

This invention also relates to a method of inhibiting the 
production of IL-8 in a mammal in need thereof which com- 
prises administering to said mammal an effective amount of a 
compound of Formula (I) and (la), (II) and (la), (III) and 
(Ilia), (IV) and (IVa), (V) and (Va), (Vla-VIi), (VIII), (Villa), 
(IX), (IXa), (A); (Al), (B), and (Bl). 

This invention also relates to a method of inhibiting the 
production of TNF in a mammal in need thereof which com- 
prises administering to said mammal an effective amount of a 
compound of Formula (I) and (la), (II) and (Ila), (III) and 
(Ilia), (IV) and (IVa), (V) and (Va), (Vla-VIi), (VIII), (Villa), 
(IX), (IXa), (A), (Al), (B), and (Bl). 

Accordingly, the present invention provides for a com- 
pound of Formula (I) and (la) having the structure: 




"(Rl'k or 



1 

I 

R 3 



35 



45 



50 



(I) 



55 



60 




(la) 



wherein 

G 1 , and G 2 are independently nitrogen; 
G 3 is CH 2 ; 
G 4 is CH; 

R L is C(Z)N(R 10 .)(CR 10 R 20 ) V R„ C(Z)O(CR 10 R 20 ) v R„ 
N(R 10 .)C(Z)(CR 10 R 20 ) V R„ N(R 10 ,)C(Z)N(R 10 ,) 
(CR 10 R 20 ) V R„ or N(R 10 ,)OC(Z)(CR 10 R 20 ) V R,; 

R r is independently selected at each occurrence from halo- 
gen, C U4 alkyl, halo-substituted-C^ alkyl, cyano, nitro, 
(CR 10 R 20 )„NR rf R^ (CR 10 R 20 ) v ,C(O)R 12 , SR 5 , S(0)R 5 , 
S(O) 2 R S) or(CR 10 R 20 ) v .OR 13 ; 

R^ is hydrogen, C 1 _ 10 alkyl, C 3 7 cycloalkyl, C 3 _ 7 cycloalkyl 
alkyl, aryl, aiylC^.^alkyl, heteroaryl, heteroaryl 
C^ 10 alkyl, heterocyclic, or heterocyclic^ 0 alkyl moi- 
ety, which moieties, excluding hydrogen, may all be 
optionally substituted; 

X is R 2 , OR 2 „ S(0)^R 2 „ (CH 2 )„,N(R 10 ,)S(O) m R 2 „ (CH 2 ) W ,N 
(R 10 ,)C(O)R 2 ,, (CH 2 ) W NR 4 R 14 , (CH 2 ) W N(R 2 ,)(R 2 „), or 
N(R 10 .)R A NH--C(=N— CN)NRqRq'; 

X^s^^J^^^orCR^R^; 

R h is selected from an optionally substituted alkyl, 

— CH 2 — C(0)^CH,— , — CH 2 — CH 2 — cC-CH,— 
CH 2 — , ^CH 2 ^C(O)N(R 10 ,)CH 2 ^CH 2 — — CH 2 — N 



(R 10 ,)C(O)CH 2 



—CU 2 —CU(OR 10 ,)—CH 2 — 



— CH 2 — C(0)0--CH 2 — CH 2 — or— CH 2 
C(O)— CH 2 — ; 

R^ and R q , are independently selected at each occurrence from 
hydrogen, C 1 _ l0 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 _ 10 
alkyl, C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalkenyl-C^oalkyl, 
aryl, arylC^o alkyl, heteroaryl, heteroarylC^Q alkyl, het- 
erocyclic, or a heterocyclylC^o alkyl moiety, wherein all 
of the moieties except for hydrogen, are optionally substi- 
tuted, or R q and R^, together with the nitrogen to which they 
are attached form an optionally substituted heterocyclic 
ring of 5 to 7 members, which ring may contain an addi- 
tional heteroatom selected from oxygen, nitrogen or sulfur; 

R 2 is hydrogen, C^q alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkyl 
alkyl, aryl, arylC^Q alkyl, heteroaryl, heteroarylC^Q 
alkyl, heterocyclic, or a heterocyclylC^^ alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; or 

R 2 is the moiety (CR 10 R 20 )^X 1 (CR 10 R 20 ) ? C(A 1 )(A 2 ) 
(A 3 ), or (CR 10 R 20 )^C(A 1 )(A 2 )(A 3 ); 

R 2 , is hydrogen, C 1 _ l0 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkyl 
alkyl, aryl, arylC^Q alkyl, heteroaryl, heteroarylC^o 
alkyl, heterocyclic, or a heterocyclylC^o alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; 

R 2 n is hydrogen, C L _ 10 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkyl 
alkyl, aryl, arylC 1 _ 10 alkyl, heteroaryl, heteroarylC^Q 
alkyl, heterocyclic, or a heterocyclylC^o alkyl moiety, 
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and wherein these moieties, excluding hydrogen, may be g is 0 or an integer having a value of 1, 2, 3, or 4; 

optionally; or wherein R 2 „ is the moiety (CR^R^)^ n , is independently selected at each occurrence from 0 or an 

(CR 10 R 20 )^C(A 1 )(A 2 )(A 3 ); integer having a value of 1 to 1 0; 

A : is anoptionallv substituted C : 10 alkyl, heterocyclic, het- 

erocyclic C, 10 alkyl, heteroaryl, heteroaryl C, 10 alkyl, 5 m is independently selected at each occurrence from 0 or an 

aryl, or aryl alkyl; integer having a value of 1 or 2; 

A 2 is an optionally substituted C^^ alkyl, heterocyclic, het- q is 0 or an integer having a value of 1 to 10; 

erocyclic C M0 alkyl, heteroaryl, heteroaryl C wo alkyl, q . is 0 ^ or an mteger having a value of 1 to 6; 

aryl, or aryl C, 10 alkyl; . , , 

A 3 is hydrogen or is an optionally substituted alkyl; io 1 18 an mteger having a value of 2 to 6; 

R 3 is a C!_ 10 alkyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalkyl C M0 v is 0 or an integer having a vame of 1 or 2 ; 

alkyl, aryl, arylC^^ alkyl, heteroaryl, heteroarylC,^ v' is independently selected at each occurrence from 0 or an 

alkyl, heterocyclic or a heterocycly 1C l _ 10 alkyl moiety, and integer having a value of 1 or 2 ; 

wherein each of these moieties may be optionally substi- . . , , - , A A , c 

H> J * J i5^ ls independently selected at each occurrence from oxygen 

or sulfur* and 

R 4 and R 14 are each independently selected at each occur- ' " 

rence from hydrogen, alkyl, C 3 . 7 cycloalkyl, C 3 . 7 a pharmaceutically acceptable salt, solvate or physiologicallv 

cydoalky C^alkyl aryl aryl-C, 4 alkyl, heterocyclic, fonctional derivative thereof. 

heterocyclic C 1-4 alkyl, heteroaryl or a heteroaryl C x _ 4 

alkyl moiety, and wherein each of these moieties, exclud- 20 

ing hydrogen, may be optionally substituted; or the R 4 and 

R 14 together with the nitrogen which they are attached 

form an optionally substituted heterocyclic ring of 4 to 7 The present invention is directed to novel compounds of (I) 

members, which ring optionally contains an additional het- and (la), (II) and (Ila), (III) and (Ilia), (IV) and (IVa), (V) and 

eroatom selected from oxygen, sulfur or nitrogen; 25 (Va), (VI), (Vla-VIi), (VIII), (Villa), (IX), (IXa), (A), (Al), 

R 4 , and R 14 , are each independently selected at each occur- (B), and (Bl) and a pharmaceutically acceptable salt solvate 

rence from hydrogen or C x _ 4 alkyl, or R 4 , and R 14 , together or physiologically functional derivative thereof. As will be 

with the nitrogen to which they are attached form a hetero- readily reC ognized, the difference between compounds of 

cyclic ring of 5 to 7 members, which ring optionally con- Formula (I) and (la) lies in the unsaturation of the ring system. 

tarns an additional heteroatom selected irom NRq,; ^ ^ 1 a 1 /t\ j /t \ 

„ . . i i,, i n i 1 The difference between compound ol Formula (I) and (la) 

R^ is independently selected at each occurrence irom hydro- 1 . . * , /TT , /TTT . , ' . Z. 7X 

gen, alkyl, C 9 4 alkenyl, C 2 4 alkynyl or NR 4 ,R 14 , and com P ou » ds of Formula (II) and (Ila), (III) and (Ilia), (IV) 

excluding the moieties SR 5 being SNR 4 R 14 , S(0) 2 R 5 and ( IVa )> 00 and CVI) and (Vla-VIi), etc., lies in nng 

being SO,H and S(0)R 5 being SOH; substitution on the aryl or heteroaryl moiety of the Rj sub- 

R 9 , is independently selected at each occurrence from hydro- 35 stituent, and the ringposition of the nitrogen(s) for the pyridyl 

gen, or C 14 alkyl; or pyrimidine moiety where applicable. 

R 10 and R 20 are independently selected at each occurrence The respective R l5 R 2 , R x , X and R 3 , etc., tenns are the 

from hydrogen or C 1 _ 4 alkyl; same for both groups within the formulas themselves, for 

R 10 . is independently selected at each occurrence from hydro- 4Q instance, in Formula (I) and (la), and except for the additional 

gen or Chalky l, G5/G6/G7/G8 terms, applicable across all formulas herein. 

R x j is independently selected at each occurrence from hydro- For p Urp0S es herein, everything applicable to Formula (I) is 

gen or C 1 _ 4 alkyl, a j go a pp ncaD i e t0 Formula (la) unless otherwise indicated, 

R 12 is independently selected at each occurrence from hydro- and for ^ remaini compoullds of Fommla and (Ua% 

sen, Ct ± alkyl, halo -substituted Ci A alkyl, a alkenyl, 4 « , .~ „ Al 

% n i A 1 11 1 ^ 1 11 £7 11 1 etc. unless specified otherwise. 

C 2 _ 4 alkynyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 _ 4 alkyl, r 

C~_ 7 cycloalkenyl, C 5 . 7 cycloalkenyl C U4 alkyl, aryl, It is recognized that for compounds of Formula (I) and (la) 

arylCi.4 alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- wherein G 3 and G 4 are both carbon, and G x and G 2 are both 

clyl, or a heterocyclylC^ alkyl moiety, and wherein each nitrogen, the core ring system is considered a 2,4,8-trisubsti- 

of these moieties, excluding hydrogen, may be optionally 50 tuted-8H-pyrido[2,3-d]pyrimidin-7-one. 

substituted; Compounds of Formula (I) and (la) are further represented 

R 13 is independently selected at each occurrence from hydro- the structure* 



C 5 . 7 cycloalkenyl C U4 alkyl, aryl, 55 
arylC^ alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- 
clyl, or a heterocyclylC^ alkyl moiety, and wherein each 

of these moieties, excluding hydrogen, may be optionally || — j — (Ri')g or 

substituted; 

R^ and R^. are each independently selected from hydrogen, 60 
C x _ 4 alkyl, C 3 _ 6 cycloalkyl, C 3 _ 6 cycloalkylC ^alkyl moi- 
ety, and wherein each of these moieties, excluding hydro- 
gen, may be optionally substituted; or R^ and R^ together 
with the nitrogen which they are attached form an option- 
ally substituted heterocyclic ring of 5 to 6 members, which 65 
ring optionally contains an additional heteroatom selected 
from oxygen, sulfur or NR 9 ,; 




(I) 
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■continued 
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wherein 

G 1? and G 2 are independently nitrogen; 
G 3 is CH 2 ; 
G 4 is CH; 

R, is C(Z)N(R 10 ,)(CR 10 R 20 ) V R,, C(Z)O(CR 10 R 20 ) v R,, 20 
N(R 10 ,)C(Z)(CR 10 R 20 ) V R,, N(R 10 ,)C(Z)N(R 10 ,) 
(CR 10 R 20 )^, or N(R 10 .)OC(Z)(CR 10 R 20 ) v R fc ; 

R r is independently selected at each occurrence from halo- 
gen, C : 4 alkyl, halo-substituted-C^ 4 alkyl, cyano, nitro, 
(CR 10 R 2 o),-NR^, (CR 10 R 20 ) v ,C(O)R 12 , SR 5 , S(0)R 5 , 25 
S(0) 2 R 5 , or(CR 10 R 20 ) v ,OR 13 ; 

X is R 2 , OR 2 , S(0) m R 2 , (CH 2 ) w .N(R 10 ,)S(O) 7 ,R 2 ,, (CH 2 ) W .N 
(R 10 .)C(O)R 2 , (CH 2 )„,NR 4 R 14 , (CH 2 )„.N(R 2 .)(R 2 ..), or 
N(R 10 .)R A NH — C(=N — CN)NRqRq' ; 

X.isNCR^XCSCO^orCR^R^; 

R^ is selected from an optionally substituted C 1 _ 10 alkyl, 
— CH 2 — C(0)— CH 2 — — CH 2 — CH 2 — O^CH 2 — 
CH 2 — , --CH 2 — C(O)N(R 10 ,)CH 2 — CH 2 — — CH,— N 
(R 10 .)C(O)CH 2 - ^H 2 -CH(OR 10 .)-CH 2 - 
— CH 2 — C(0)0 — CH 2 — CH 2 — , or — CH 2 — CH 2 — O— 
C(0)CH 2 — ; 

R^ and R q , are independently selected at each occurrence from 
hydrogen, C^q alkyl, C 3 _ 7 cycloalkyl. C3.7CycloalkylCi.jo 
alkyl, C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalkenyl-Cj.^alkyl, 4Q 
aryl, arylC^o alkyl, heteroaryl. heteroarylC^o alkyl, het- 
erocyclic, or a heterocyclylC^ 0 alkyl moiety, and wherein 
all of the moieties, excluding hydrogen, are optionally 
substituted, or R^ and R q , together with the nitrogen to 
which they are attached form an optionally substituted 45 
heterocyclic ring of 5 to 7 members, which ring may con- 
tain an additional heteroatom selected from oxygen, nitro- 
gen or sulfur; 

A 1 is an optionally substituted C 1 . 10 alkyl, heterocyclic, het- 
erocyclic C^iQ alkyl, heteroaryl, heteroaryl C^q alkyl, 5Q 
aryl, or aryl C^q alkyl; 

A 2 is an optionally substituted C 1 _ 10 alkyl, heterocyclic, het- 
erocyclic C U10 alkyl, heteroaryl, heteroaryl C^^ alkyl, 
aryl, or aryl C^q alkyl; 

A 3 is hydrogen or is an optionally C^Q-alkyl; 55 

R 2 is hydrogen, C U10 alkyl, C 3 . 7 cycloalkyl, C 3 . 7 c)'cloalkyl 
alkyl, aryl, arylC^o alkyl, heteroaryl, heteroarylC^o 
alkyl, heterocyclic, or a heterocyclylC 110 alkyl moiety, 
and 

wherein these moieties, excluding hydrogen, may be 60 
optionally substituted 1 to 4 times, independently, at 
each occurrence by C^q alkyl, halo -substituted C ^q 
alkyl, C 2 _ 10 alkenyl, C 2 _ 10 alkynyl. C 3 _ 7 cycloalkyl, 
C 3 _ 7 cycloalkylC 1 _ 10 alkyl, C 5 . 7 cycloalkenyl, C 5 . 7 
cycloalkenyl alkyl, halogen, — C(O), cyano, nitro, 65 
aryl, aryl C^q alkyl, heteroaryl, heteroarylC^o alkyl, 
heterocyclic, heterocyclylC^o alkyl, (CR 10 R 20 )„OR 6 , 
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(CR 10 R 20 )„SH, (CR 10 R 20 ) K S(O) 7n R 73 (CR 10 R 20 ) W N 
(R 10 ,)S(O) 2 R 7 , (CR 10 R 20 )„NR e R e , (CR 10 R 20 ) W 
NR^C^alkylNR.R,,, (CR 10 R 20 )„CN, (CR 10 R 20 )„S 
(0) 2 NR e R e , (CR 10 R 20 )„C(Z)R 6 , (CR 10 R 20 )„OC(Z)R 6 , 
(CR 10 R 20 )„C(Z)OR 6 , (CR 10 R 20 )„C(Z)NR e R e ,, 
(CR 10 R 20 )„N(R 10 .)C(Z)R 5 , (CR 10 R 20 )„N(R 10 .)C(=N 
(R 10 .))NR e R e „ (CR 10 R 20 ) w C(=NOR 6 )NR e R e „ 
(CR 10 R 20 )„OC(Z)NR e R e , 5 (CR 10 R 20 ) M N(R 10 ,)C(Z)NR e 
R e „ or (CR 10 R 20 )„ N(R 10 ,)C(Z)OR 7 ; or 

wherein R 2 is the moiety (CR 10 R 20 ) g ,X 1 (CR 10 R 20 ) i? C(A 1 ) 

(A 2 )(A 3 ),or(CR 10 R 20 ) ? .C(A 1 )(A 2 XA3); 
R 2 , is hydrogen, C 1 _ l0 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkyl 

alkyl, aryl, arylC^Q alkyl, heteroaryl, heteroarylC^^ 

alkyl, heterocyclic, or a heterocyclic^,-, alkyl moiety, 

and 

wherein each of these moieties, excluding hydrogen, may 
be optionally substituted 1 to 4 times, independently, by 
C^iQ alkyl. halo-substituted C^q alkyl, C 2 _ 10 alkenyl, 
C 2 . 10 alkynyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 _ 10 
alkyl. C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalkenyl C U10 alkyl, 
halogen, C(O), cyano, nitro, aryl, aryl C l _ 1Q alkyl, 
heterocyclic, heterocyclic C x 10 alkyl, heteroaryl, het- 
eroaryl C wo alkyl, (CR 10 R 20 )„OR 5 , (CR 10 R 20 ),,SH, 
(CR 10 R 20 )„S(O) m R 7 . (CR 10 R 20 )„N(R lo .)S(O) 2 R 7 , 
(CR 10 R 20 )„NR e R e , (CR 10 R 20 )„NR e R e .C 1 ^alk>'lNR e 
R e ,, (CR 10 R 20 )„CN, (CR 10 R 20 )„S(O) 2 NR e R e ,, 
(CR 10 R 20 )„C(Z)R 6 , (CR 10 R 20 )„OC(Z)R 6 , (CR 10 R 20 )„ 
C(Z)OR 6 , (CR 10 R 20 )„C(Z)NR e R e , (CR 10 R 20 )„N(R 10 ,) 
C^Rg, (CR 10 R 20 )„ N(R 10 .)C(=N(R 10 .))NR e R e ,, 
(CR 10 R 20 ),,C(=NOR 5 )NR s R e ., (CR 10 R 20 )„OC(Z)NR e 
R e „ (CR 10 R 20 )„N(R 10 .)C(Z)NR e R c , or (CR 10 R 20 )„N 
(R 10 .)C(Z)OR 7 ; 
R,„ is hydrogen, C L _ 10 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkyl 

alkyl, aryl, arylC ul0 alkyl, heteroaryl, heteroarylCj.jQ 

alkyl, heterocyclic, or a heterocyclylCj. 10 alkyl moiety, 

and 

wherein these moieties, excluding hydrogen, may be 
optionally substituted 1 to 4 times, independently at each 
occurrence by Ci_ l0 alkyl, halo-substituted C M0 alkyl, 
C 2 _ 10 alkenyl, C 2 _ 10 alkynyl, C 3 _ 7 cycloalkyl, C 37 cy- 
cloalkylCj.jQalkyl, C 5 . 7 cycloalkenyl, C 5 _ 7 cycloalkenyl 
Cj.jq alkyl, halogen, — C(O), cyano, nitro, aryl, aryl 
C ul0 alkyl, heterocyclic, heterocyclic C l _ l0 alkyl, het- 
eroaryl, heteroaryl C lml0 alkyl, (CR 10 R 20 )„OR 6 , 
(CR 10 R 20 )„SH, (CR 10 R 20 )„S(O) m R 7 , (CR 10 R 20 )„ 
N(R 10 ,)S(O) 2 R 7 , (CR 10 R 20 )„NR e R e ,, (CR 10 R 20 )„ 
NRA'Cx^kylNRA. (CR 10 R 20 )„CN, (CR 10 R 20 )„S 
(0) 2 NR e R e , (CR 10 R 20 )„C(Z)R 6 , (CR 10 R 20 )„OC(Z)R 6 , 
(CR 10 R 20 )„C(Z)OR 6 , (CR, 0 R 20 )„C(Z)NR e R e „ 
(CR 10 R 20 )„ N(R 10 .)C(Z)R 6 , (CR 10 R 20 )„N(R 10 .)C(=N 
(R 10 .))NR e R e , (CR 10 R 20 )„C(=NOR 6 )NR e R e ,, 
(CR 10 R 20 ) M OC(Z)NR e R e „ (CR 10 R 20 )„N(R 10 .)C(Z)NR e 
R., or (CR 10 R 20 )„N(R 10 ,)C(Z)OR 7 ; or 

wherein R 2 .. is the moiety (CR 10 R 20 ) r X 1 (CR 10 R 20 )^C(A 1 ) 

(A 2 )(A 3 ); 

R 3 is a C 1 _ 10 alkyl. C 3 _ 7 cycloalkyl, C 3 . 7 cycloalkyl C x _ 10 
alkyl, aryl, arylC^o alky^l, heteroaryl, heteroarylC^^ 
alkyl, heterocyclic, orheterocyclylC^^ alkyl moiety, and 
wherein these moieties are all optionally substituted one or 
more times, independently at each occurrence, by 
hydrogen, halogen, nitro, C U10 alkyl, halo- substituted 
Ci.io alkyl, C 2 . 10 alkenyl, C 2 _ 10 alkynyl, C 3 _ 7 cycloalkyl, 
C 3 . 7 cycloalkylC 1 . 10 alkyl, C 5 . 7 cycloalkenyl, C 5 . 7 cy- 
cloalkenvlC! 10 alkyl, (CR 10 R 20 )„OR 6 , (CR 10 R 20 )„SH, 
(CR 10 R 2 ;)„S(O) m R 7; (CR 10 R 20 ) w N(R 10 .)S(O) 2 R 7 , 
(CR 10 R 20 ) K NR 16 R 26; (CR 10 R 20 )„CN, (CR 10 R 20 )„S(O) 2 
NR 16 R 26 , (CR 10 R 20 )„C(Z)R 6 , (CR 10 R 20 )„OC(Z)R 6 , 
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(CR 10 R 20 )„C(Z)OR 6 , (CR 10 R 20 )„C(Z)NR lf5 R 26 , 
(CR ]0 R 20 )„N(R 10 .)C(Z)R 6 , (CR 10 R 20 )„ N(R 10 .)C(=N 
(R 10 ,))NR 16 R 26 , (CR 10 R 20 )„OC(Z)NR 16 R 26 , 
(CR 10 R 20 )„ N(R 10 ,)C(Z)NR 16 R 26) or (CR 10 R 20 )„ 
N(R 10 ,)C(Z)OR 7 ; 5 
R 4 and R 14 are each independently selected at each occur- 
rence from hydrogen, C uw alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 
cycloalkylC 1 . 4 alkyl, aryl, aryl-C 1 _ 4 alkyl, heterocyclic, 
heterocyclic C 1-4 alkyl. heteroaryl or heteroaryl C x _ 4 alkyl; 
or the R 4 and R 14 together with the nitrogen which they are 
attached form an unsubstituted or substituted heterocyclic 
ring of 4 to 7 members which ring optionally contains an 
additional heteroatom selected from oxygen, sulfur or 
nitrogen; and 

wherein the C 2 _ 4 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 . 4 
alkyl, aryl, aryl -C 1 _ 4 alky r l, heteroaryl and heteroaryl 
Cj.4 alkyl moieties, and the R 4 and R 14 cyclized ring are 
optionally substituted, 1 to 4 times, independently at 
each occurrence, by halogen; hydroxy; hydroxy substi- 2 o 
tuted Cj^q alkyl; C 1 _ 10 alkoxy; halo substituted C t _ 10 
alkoxy; C U10 alkyl; halosubstituted C L _ 10 alkyl; SR 5 ; 
S(0)R 5 ; S(0) 2 R 5 ; C(0)R ? .; C(0)OR ; .; C(0)NR 4 ,R 14 ,; 
(CR 10 R 20 ) W N(R 10 ,)C(Z)OR 7 ; (CR 10 R 20 )„ N(R 10 ,)C(Z) 
NRA,; NR 4 ,C(O)C 1 . 10 alkyl; NR 4 ,C(0)aryl; NR 4 ,R 14 ,; 25 
cyano; nitro; C 3 _ 7 cycloalkyl; C 3 _ 7 cycloalkyl C t _ 10 alkyl; 
an unsubstituted or substituted aryl, or arylC^ alkyl; an 
unsubstituted or substituted heterocyclic, or heterocy- 
clic C 1 _ 4 alkyl; an unsubstituted or substituted het- 
eroaryl, or heteroC 1 _ 4 alkyl, and wherein these aryl, het- 30 
erocyclic, and heteroaryl containing moieties are 
substituted one to two times independently at each 
occurrence by halogen: C 1 _ 4 alkyl, hydroxy; hydroxy 
substituted C 1-4 alkyl; C U4 alkoxy; S(0) w alkyl; amino, 
mono & di- sub stituted C L _ 4 alkyl amino , or CF 3 ; 3 5 

R 4 , and R 14 , are each independently selected at each occur- 
rence from hydrogen or alkyl, or R 4 . and R 14 , can 
cyclize together with the nitrogen to which they are 
attached to form a 5 to 7 membered ring which optionally 
contains an additional heteroatom selected from oxygen, 40 
sulfur or NR 9 ,: 

R 4 ,. and R 14 „ are each independently selected at each occur- 
rence from hydrogen or C x _ 4 alkyl. or R 4 „ andR 14 „ together 
with the nitrogen to which they are attached, cyclize to 
form a heterocyclic 5 to 7 membered ring which optionally 45 
contains an additional heteroatom selected from oxygen, 
sulfur or NR 9 ,; 

R 5 is independently selected at each occurrence from hydro- 
gen, alkyl, C 2 _ 4 alkenyl, C 2 _ 4 alkynyl or NR 4 ,R 14 ,, 
excluding the moieties SR 5 being SNR 4 R 14> , S(0) 2 R 5 50 
being S0 2 H and S(0)R 5 being SOH; 

R 6 is independently selected at each occurrence from hydro- 
gen, alkyl, C 3 . 7 cycloalkyl, heterocyclyl, heterocy- 
clyl C 1 _ 10 alkyl, aryl, aiy r lC 1 _ 10 alkyl, heteroaryl or het- 55 
eroaiylC^^ alkyl, wherein each of these moieties, 
excluding hydrogen are optionally substituted; 

R 7 is independently selected at each occurrence from 
C^alkyl, aryl, aiylC^^alkyl, heterocyclic, heterocy- 
clylCj.g alkyl, heteroaryl, or heteroarylC^alkyl moiety, 60 
and wherein each of these moieties may be optionally 
substituted; 

R 8 is independently selected at each occurrence from hydro- 
gen, Cj_ 4 alkyl, halo -sub stituted C x _ 4 alkyl, C 2 _ 4 alkenyl, 
C 2 _ 4 alkynyl, C 3 . 7 cycloalkyl, C 3 . 7 cycloalkyl C y _ 4 alkyl, 65 
C 5 _ 7 cycloalkenyl, C 5 . 7 cycloalkenyl C 1 _ 4 alkyl, aryl, 
arylC^ alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- 
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clyl, or a heterocyclylC 1 . 4 alkyl moiety, and wherein these 
moieties, excluding hydrogen, may be optionally substi- 
tuted: 

R 9 is independently selected at each occurrence from hydro- 
gen, C(Z)R 6 , optionally substituted C^q alkyl, optionally 
substituted aryl, optionally substituted aryl-C^ alkyl; 

R 9 , is independently selected at each occurrence from hydro- 
gen, or C x _ 4 alkyl; 

R 10 and R 20 are independently selected at each occurrence 
from hydrogen or C 1 . 4 alkyl; 

R 10 , is independently selected at each occurrence from hydro- 
gen orC^alkyl; 

R u is independently selected at each occurrence from hydro- 
gen or C 1 _ 4 alkyl; 

R 12 is independently selected at each occurrence from hydro- 
gen, C 14 alkyl, halo- sub stituted C 1-4 alkyl, C 2 4 alkenyl, 
C 2 _ 4 alkynyl, C 3 _ 7 cycloalky r l, C 3 _ 7 cycloalkyl C^ 4 alkyl, 
C 5 . 7 cycloalkenyl, C 5 _ 7 cycloalkenyl C 1-4 alkyl, aryl, 
arylQ.4 alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- 
clyl, or heterocy clylC^.4 alkyl, and wherein these moieties, 
excluding hydrogen, may be optionally substituted; 

R 13 is independently selected at each occurrence from hydro- 
gen, C l _ 4 alkyl, halo- sub stituted C 1-4 alkyl, C 2 _ 4 alkenyl, 
C 2 _ 4 alkynyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 _ 4 alkyl, 
C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalkenyl C 1-4 alkyl, aryl, 
ary\C U4 alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- 
clyl, or a heterocy clylCi.4 alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 
substituted; 

R 15 and R 25 are each independently selected at each occur- 
rence from hydrogen, C y _ 4 alkyl, C 3 . 7 cycloalkyl, C 3 _ 7 
cycloalkylCj^alkyl, aryl, or aryl-C^ alkyl, heterocyclic, 
heterocyclic C 1 _ 4 alkyl heteroaryl or heteroaryl C v _ 4 alkyl 
moiety, and wherein these moieties, excluding hydrogen 
may be optionally substituted; or R 5 and R 25 together with 
the nitrogen which they are attached form an optionally 
substituted heterocyclic ring of 4 to 7 members, which ring 
optionally contains an additional heteroatom selected from 
oxygen, sulfur or NR 9 ; and 

wherein these moieties, excluding hydrogen, are option- 
ally substituted 1 to 4 times, independently at each 
occurrence by halogen; hydroxy; hydroxy substituted 
C 1 . 10 alkyl; C 1 _ 10 alkoxy; halosubstituted C^q alkoxy; 
C U4 alkyl; halosubstituted C x _ 4 alkyl; SR^, S(0)R 5 , 
S(6) 2 R 5 ; C(0)R 7 ; C(0)OR ; ; C(0)NR 4 ,R 14 ,; NR 4 ,C(0) 
C^ioalkyl; NR 4 C(0)aryl; NR 4 ,R 14 ,; cyano; nitro; C x _ 10 
alkyl; C 3 _ 7 cycloalkyl; C 3 _ 7 cycloalkyl C 1 _ 10 alkyl; halo- 
substituted C l _ 10 alkyl; aryl, aryl Cj_ 4 alkyl, heterocy- 
clic, heterocyclic C UA alkyl, heteroaryl, or hetero C x _ 4 
alkyl, and wherein these aryl, heterocyclic, and het- 
eroaryl containing moieties may also be substituted one 
to two times independently at each occurrence by halo- 
gen, C lm4 alkyl, hydroxy, hydroxy substituted C 1 _ 4 alkyl, 
alkoxy, S(6) m C 1 _ 4 alkyl, amino, mono & di-sub- 
stituted C x _ 4 alkylamino, C x _ 4 alkyl, or CF 3 ; 
R 16 and R 26 are each independently selected at each occur- 
rence from hydrogen, or C _ 4 alkyl; or the R 16 and R 26 
together with the nitrogen which they are attached form an 
unsubstituted or substituted heterocyclic ring of 4 to 7 
members, which ring optionally contains an additional het- 
eroatom selected from oxygen, sulfur or NR 9 ,; 
R 21 , and R 31 . are each independently selected at each occur- 
rence from hydrogen or alkyl, or R 21 ,, and R 31 , 
together with the nitrogen to which they are attached 
cyclize to form a 5 to 7 membered ring which optionally 
contains an additional heteroatom selected from oxygen, 
sulfur or NR 9 ,; 
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is hydrogen, C^q alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 R, is independently selected at each occurrence from hydro- 

cycloalkylC^o alkyl, aryl, arylC^^alkyl, heteroaryl, het- gen, C^alkyl, aryl, aryl C^alkyl, heteroaryl, heteroaryl 

eroarylC^o alkyl, heterocyclic, or a heterocyclic^ 0 C 1 . 4 alkyl, heterocyclic, or a heterocyclic C^alkyl moiety, 

alkyl moiety; and wherein these moieties, excluding hydrogen, may be 

which moieties may all be optionally substituted 1 to 4 5 optionally substituted; 

times independently at each occurrence by halogen; g is 0, or integer having a value of 1, 2, 3 , or 4; 

hydroxy; hydroxy substituted C^alkyl; alkyl; n is independently selected at each occurrence from 0 or an 

C ul0 alkoxy; halo substituted C M0 alkoxy; OR 8 , SR„ integer having a value of 1 to 10; 

S(0)R 5 , S(0) 2 R 5 ; C(0)Rj, C(0)OR^; C(0)NR 15 R 25 ; n' is independently selected at each occurrence from 0 or an 

cyano; nitro; NR 15 R 25 ; -Z'-(CR 10 R 20 )s-Z'-, C 3 _ 7 cy- 10 integer having a value of 1 to 10; 

cloalkyl; C 3 _ 7 cycloalkyl C^q alkyl; halosubstituted m is independently selected at each occurrence from 0 or an 

alkyl; an optionally substituted aryl or arylalkyl, an integer having a value of 1 or 2; 

optionally substituted heteroaryl and heteroarylC^o q is 0 or an integer having a value of 1 to 10; 

alkyl, and an optionally substituted heterocyclic and q* is 0, or an integer having a value of 1 to 6; 

heterocyclicC^o alkyl, and wherein these aryl, het- 15 v is 0 or an integer having a value of 1 or 2; 

eroaryl and heterocyclic containing moieties may also V is independently selected at each occurrence from 0 or an 

be substituted one to two times independently at each integer having a value of 1 or 2; 

occurrence by halogen, hydroxy, hydroxy substituted s is independently selected at each occurrence from an integer 

alkyl, C^q alkoxy, S(0) m C 1 . 4 alkyl, amino, mono & having a value of 1, 2, or 3; 

di-substituted C U4 alkyl amino, cj 4 alkyl, or CF 3 ; 20 t is an integer having a value of 2 to 6; 

R^ and R^ are each independently selected at each occurrence z is independently selected at each occurrence from oxygen 

from hydrogen, C U4 alkyl, C 3 _ 6 cycloalkyl, C 3 . 6 or sulfur; 

cycloalkylC 1 . 4 alkyl, or the R^ and R^ together with the z ' is independently selected at each occurrence from oxygen, 

nitrogen which they are attached form an optionally sub- nitrogen, or sulfur: and 

stituted heterocyclic ring of 5 to 6 members, which ring 25 fl ph armaceutically acceptable salt thereof, solvate or physi- 

optionally contains an additional heteroatom selected from 0 logically functional derivative thereof, 

oxygen, sulfur or NR 9 ,; and Suitably, for compounds of Formula (I), and (la), and the 

wherein the R^ and R^ moieties which are C x _ 4 alkyl, remaining formulas described herein R, is C(Z)N(R 10 .) 

C 3 . 6 cycbalkyl,C 3 . 6 cycloalkylC 14 alkyl^ 3o ( C R 10 R 20 ) y R„ C(Z)O(CR 10 R 20 ) v R„ N(R 10 ,)C(Z)(CR 10 

R^ cychzed ring are substituted, 1 to 4 times, indepen- R 90 ) y R 6 , N(R 10 .)C(Z)N(R 10 ,)(CR 10 R 20 ) v R fe5 or N(R 10 ,)OC 

dently at each occurrence by halogen, halosubstituted (Z)(CR 10 R 20 ) VJ R (?? . 

Cj.4 alkyl, hydroxy, hydroxy substituted C^alkyl, C UA In Q ™ embodiment of the invention, R x is C(Z)N(R 10 .) 

alkoxy, halosubstituted C U4 alkoxy, S(0)mRf, C(0)Rj, (CR 10 R 20 ) V R b , or N(R 10 ,)C(Z)(CR 10 R 20 )^. In another 

C(0)ORj, C(0)NR 4 .R 14 ,, NR^C^C^alkyl, S(0) 2 embodiment of the invention, R x is C(Z)N(R 10 ,)(CR 10 R 20 ), 
NR 4 .R 14 .C 1 ^ alkyl, NR 4 ,R 14 S(0) 2 C 1 . 4 alkyl, or 

4 14 '' Suitably, R v is independently selected at each occurrence 

R e are R e , are each independently selected at each occurrence from halogen, C x 4 alkyl, halo-substituted-C^ 4 alkyl, cyano, 

from hydrogen, C x _ 4 alkyl, C 3 _ 7 cycloalkyl, C 3 . 7 n i tro , (CR 10 R 20 ) V ,NR^„ (CR 10 R O0 ) v .C(O)R 12? SR 5 , S(O) 

cycloalkylC^alkyl, aryl, aryl-C^ alkyl, heteroaryl or a 4Q r 5? S(0) 2 R 5 , or (CR^R^.OR^. " 

heteroaryl C x _ 4 alkyl moiety; or R e and R e , together with the In one embodiment, R r is independently selected at each 

nitrogen which they are attached form an optionally sub- occurrence fromhalogen, C U4 alkyl, or halo- sub stituted-C^ 

stituted heterocyclic ring of 4 to 7 members, which ring alkyl In another embodiment, R r is independently selected at 

optionally contains an additional heteroatom selected from each occurrence from fluorine, chlorine, methyl, or CF 3 . 

oxygen, sulfur or nitrogen; and 45 Suitably, g is 0 or an integer having a value of 1 , 2, 3, or 4. 

wherein each of these moieties, excluding hydrogen, may I n one embodiment of the invention, g is 0, 1 or 2. 

be substituted 1 to 4 times, independently at each occur- For compounds of Formula (I) and (la), when R r is sub- 

rence by halogen; hydroxy; hydroxy substituted stituted on a phenyl ring in the ortho position, and a second R v 

Cloalkyl: C^o alkoxy; halosubstituted alkoxy; moiety is also substituted on the ring, then preferably the 

amino, mono & di-substituted C x . 4 alkyl amino, S(O) 50 second substitution is not in the other ortho position. Suitably, 

mR^; C(0)R / .; C(0)ORj ; (CR 10 R 20 ) W N(R 10 ,)C(Z)OR 7 ; the phenyl ring is substituted in the 2-position and if a second 

(CR 10 R 20 )„N(R 10 ,)C(Z)NR^R^; C(0)NR 4 ,R 14 ; NR 4 .C substituent is present, in the 3 -position with the R 2 moiety in 

(O)C 1 . 10 alkyl; NR 4 ,C(0)aryl; cyano; nitro; alkyl; the 5-position. Alternatively, the R r moiety may be in the 

C 3 _ 7 cycloalkyl; C 3 . 7 cycloalkyl C M0 alkyl; halosubsti- other ortho 2-position and the R x moiety in the 3-position, 

tuted alkyl; aryl, aryl C U4 alkyl, heterocyclic, het- 55 which will change the ring position numbering. 

erocyclicC^ alkyl, heteroaryl, or heteroC^alkyl, and Suitably, R d and are each independently selected at 

wherein these aryl, heterocyclic, and heteroaryl contain- eacn occurrence from hydrogen, C x 4 alkyl, C 3 5 cycloalkyl, 

ing moieties may be optionally substituted one to two c ^ cycloalkylC^alkyl, or the R d and R d , together with the 

times independently at each occurrence by halogen, Q . 4 nitrogen which they are attached form an optionally substi- 

alkyl, hydroxy, hydroxy substituted C U4 alkyl, C U10 60 tuted heterocyclic ring of 5 to 6 members, which ring option- 

alkoxy, S(0) m alkyl, amino, mono & di-substituted C x . 4 ally contains an additional heteroatom selected from oxygen, 

alkyl amino, C x _ 4 alkyl, or CF 3 ; sulfurorNR 9 ,, and wherein the R d and R^ moieties which are 

R/ is independently selected at each occurrence from C 1-4 alkyl, C 3 _ 6 cycloalkyl, C^cycloalkylC^ alkyl, and the 

Cloalkyl, aryl, aryl Cloalkyl, heteroaryl, heteroaryl R^ and R c/ , cyclized ring are optionally substituted, 1 to 4 

C 1 _ 10 alkyl, heterocyclic, or a heterocyclic C^Qalkyl moi- 65 times, independently at each occurrence by halogen; halosub- 

ety, and wherein these moieties may be optionally substi- stituted C 1-4 alkyl; hydroxy; hydroxy substituted C 1-4 alkyl; 

tuted; C Y _ 4 alkoxy; C 1 _ 4 alkyl; halosubstituted C 1-4 alkoxy; S(O) 
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mRf; C(0)Rj; C(0)ORj; C(0)NR 4 ,R 14 ., NR 4 .C(0)C 1 _ 4 alkyl; Suitably Z' is independently at each occurrence selected 

S(0) 2 NR 4 ,R 14 ,C 1 _ 4 alkyl; NR 4 Ri 4 ,S(0) 2 Ci_ 4 alkyl; or from oxygen or sulfur. 

NR 4 .R 14 .. Suitably, s is independently selected at each occurrence 

Suitably R 9 . is independently selected at each occurrence from an integer having a value of 1 , 2, or 3. 

from hydrogen, or C 1-4 alkyl. 5 Suitably, R 5 is independently selected at each occurrence 

Suitably, Z is independently selected at each occurrence from hydrogen, alkyl, C 2 . 4 alkenyl, C 2 _ 4 alkynyl or 

from oxygen or sulfur. NR 4 ,R i4 ,, excluding the moieties SR 5 being SNR 4 ,R 14 ,, S(0) 2 

Suitably, v is 0 or an integer having a value of 1 to 2. R 5 being S0 2 H and S(0)R 5 being SOH. 

Suitably, v' is 0 or an integer having a value of 1 or 2. Suitably, R 4 , and R 14 . are each independently selected at 

Suitably, R 10 and R 90 are independently selected at each 10 each occurrence from hydrogen or C U4 alkyl, or R 4 , and R 14 , 

occurrence from hydrogen or C, 4 alkyl. can c y clize together with the nitrogen to which they are 

Cl - t ii , u • - a a ^ attached to fonn an optionally substituted 5 to 7 membered 

Suitably, R in . is independently selected at each occurrence . i . i . „ r . J 

from hydrogen or C alkyl nng whlcn optionally contains an additional heteroatom from 

„ . , , „ • • j 4 j * . i i.i. 1 oxygen, sulfur or NR g ,. Suitably, when R 4 , and R l4 , cvclize to 

Suitably, Ri 9 is independently selected at each occurrence ^ ' • n r . j • 1 • • 1 j" 1 . 

~ i j ^ ii i i i 1 . • . . j in i ^ 15 form an optionally substituted nne, such rings include, but are 

from hvdrogen, Ci 4 alkyl, halo- substituted C, 4 alkyl, C 2 4 , r ., j , rj - -V • i 

alken d C alkvn 1 C c cloalkvl C c cloalkvl C n limited to pyrrolidine, piperidine, piperazme, morpno- 

alkvl C 2 "cvcloalken i'c c cloalken^rc alkyl l '\ line, and tmomorpho line (including oxidizing the sulfur). 

5 "7i i 1 ^ i i_ 5 ^ 7 1^ 11 ^ i i' Suitably, R 4 „ and R^,, are each independently selected at 

arylC! .alkyl, heteroaryl, heteroarvlC! .alkyl, heterocyclyl, n r i « ^, « i V. 

i . 11^ 11 i i " i . 1, . . each occurrence from hydrogen or C, , n alkyl, or R 4 ,. and R 14 , 

or heterocyclic 4 alkyl, and wherein these moieties, v . ® 1-10 . u . £ +1 _ 

1 j . / / 1-4 V j • „ , A . j 20 can cyclize together with the nitrogen to which they are 

excluding hydrogen, may be optionally substituted. , / J A . - ° u , . « c . n \ A 

„ . ® -l . ' , : , , 1 attached to fonn an optionally substituted 5 to 7 membered 

Suitably, R 13 is independently se ected at each occurrence rf which tionall contains an addltiona] het eroatom 

from hydrogen Q. 4 al^l, hdo-substltuted allQd C 2 . 4 selected from oxygen, suliur or NR 9 . . Suitably, when R 4 „ and 



alkenyl, C 2 . 4 alkynyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 . 4 



R 14 ,. cyclize to form an optionally substituted ring, such rings 



C 5 . 7 cycloalkenyl alkyl, aryl, 25 inc i ude , but are not limited to pyrrolidine, piperidine, pipera- 
arylC^ alkyl heteroaryl heteroarylC 4 alkyl, heterocyclyl, ^ h oline, and tmom0 rpholine (including oxidizing 
or a heterocyclic^ _ 4 alkyl moiety, and wherein each of these ^ su j mr ) 

moieties, excluding hydrogen, may be optionally substituted g b uitabl * R ig ind dentl selected at each occurre nce 
1 to 4 times independently at each occurrence by halogen; from hydroge n, c ^ x j c he teroaryl, 
halosubstitutedC^ll^l;^ C, 10 alkvl, heterocyclic, or a heterocyclic 

stituted C.^alkyl; C i-^lkoxy; halosubstituted C, alkoxy; Q ^ moie ^ ^ mQ ^ excludi 

S(0)mC, 4 alkyl; _C(0), C(0)C, 4 alkyl; orNR 21 R 31 .. may be ' optionally substituted . 

Suitably, R 21 , and R 31 , are each independently selected at Suitably, R. is independently selected at each occurrence 

each occurrence from hydrogen or C x _ 4 alkyl, or R 21 , and R 31 , from a Cj aryl ar>a Ci heteroarv i ? heteroaryl 

together with the nitrogen to which they are attached cyclize 35 ^ iQalky j ? heterocyclic, or a heterocyclic C, 10 "alkyl moiety, 
to fonn an optionally substimted heterocyclic 5 to 7 mem- and wher ein each of these moieties may be optionallv substi- 
bered ring, which ring optionally contains an additional het- tuted 

eroatom selected from O/N/S. Suitably, when R b is an optionally substituted C^oalkyl, 

Suitably R b is hydrogen, C U10 alk>d, C 3 _ 7 cycloalkyl, C 3 . 7 the moiety includes but is not limited to a methyl, ethyl, 

cycloalkylCVio alkyl, aryl, arylC^ioalkyk heteroaryl, het- 40 n-propyl, isopropyl, t-butvl, n-butyl, isobutyl, f ,2-dimethyl- 
eroarylC^o alkyl, heterocyclic, or a heterocyclylC,.^ alkyl propyl, 2,2-dimethylpropyl, heptyl, 2-methylpropyl: a halo- 
moiety, which moieties, excluding hydrogen are all option- substituted alkyl, such as 2,2,2-trifluroethyl, trifluoromethyl, 
ally substituted. 2-fluoroethyl; a cyano substituted alkyl, such as cyanomethyl, 

The R b moieties, excluding hydrogen, may be optionally cyanoethyl; an alkoxy, thio or hydroxy substituted alkyl, such 

substituted, one or more times, preferably 1 to 4 times inde- 45 as 2-methoxy-ethyl, 2 -hydroxy propyl or serinol, or an eth- 
pendently at each occurrence by halogen, such as fluorine, ylthioethyl. 

chlorine, bromine or iodine; hydroxy; hydroxy substituted In an alternative embodiment, when R b is an optionally 

C^oalkyl; C^q alkoxy, such as methoxy or ethoxy; halo- substituted C^.^alkyl the moiety is a methyl, ethyl, n-propyl, 
substituted C 1 . 10 alkoxy; OR 8 , such as methoxy, ethoxy or isopropyl, t-butyl, n-butyl, or 2,2-dimethylpropyl or 2-hy- 

phenoxy; SR 5 , S(0)R 5 , S(0) 2 R 5 , such as methylthio, meth- 50 droxy propyl group. 

ylsulfinyl or methyl sulfonyl; C(0)R 7 .; C^OR^.; C(O) Suitably, when R b is an optionally substituted heteroaryl, 

NR 4 „R 14 .,; cyano; nitro; NR 15 R 25 ; -Z'-(CR 10 R 20 )s-Z'-; or heteroaiydalkyl, the heteroaryl containing moiety includes 
C^^alkyl; C 3 . 7 cycloalkyl or a C3.7CycloalkylCi.io alkyl but is not limited to, furyl, pyranyl, thienyl, pyrrolyl, 
group, such as cyclopropyl, or cyclopropyl methyl, or cyclo- oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, imidazolyl, 

propylethyl, etc.; halosubstitutedCi_ 10 alkyl, suchCF 2 CF 2 H, 55 pyrazolyl, oxadiazolyl, oxathiadiazolyl, triazolyl, tetrazolyl, 
CH 2 CF 3 , or CF 3 ; an optionally substituted aryl, such as phe- thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, tri- 
nyl, or an optionally substituted arylCi_ 10 alkyl, such as ben- azinyl, and uracil, indolyl, isoindolyl, indazolyl, indolizinyl, 
zyl or phenethyl; an optionally substituted heterocyclic or azaindolyl, benzoxazolyl, benzimidazolyl, benzothiazolyl, 
heterocyclicCi_ 10 alkyl, or an optionally substituted het- benzofuranyl, benzothiophenyl, quinolyl, isoquinolyl, 

eroaryl or heteroarylC i_ 10 alkyl, and wherein these aryl, het- 60 quinazolinyl, quinoxalinyl, naphthyridinyl, cinnolinyl, puri- 
eroaryl, and heterocyclic containing moieties may also be nyl, and phthalazinyl. 

substituted one to two times independently at each occur- In one embodiment, when R b is an optionally substituted 

rence by halogen, hydroxy, hydroxy substituted alkyl, heteroaryl it is a l,3-thiazol-2-yl or 5-methyl-l,3-thiazol-2- 

alkoxy, S(0) m alkyl, amino, mono &di-substitutedCi_ 4 alkyl yl, isoquinolinyl, thiophene, e.g. a 3-thiophene, indol-5-yl, 

amino, C^ alkyl, or CF 3 . 65 pyridinyl, e.g. a pyridin3-yl, or pyridine-4-yl, indazolyl, ben- 
The moiety -Z , -(CR 10 R 20 )s-Z' forms a cyclic ring, such as zothiazolyl, 2-methyl-l,3-benzothiazol-5-yl, lH-imidazol- 
a dioxalane ring. 4-yl or lH-imidazol-4-ylethyl. Further to this, the heteroaryl 
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ring is an optionally substituted thiazolyl, pyridyl, or 
thiophene ring. Preferably, is an optionally substituted 

1.3- thiazol-2-yl. 

Suitably, when R b is an optionally substituted heterocyclic, 
or heterocyclicalkyl, the heterocyclic containing moiety 5 
includes but is not limited to tetrahydropyrrole, tetrahydro- 
pyran, tetrahydrofuran, tetrahydrothiophene (including oxi- 
dized versions of the sulfur moiety), azepine, diazepine, aziri- 
dinyl, pyrrolinyl. pyrrolidinyl, 2-oxo-l-pyrrolidinyl, 3-oxo- 
1 -pyrrolidinyl, l,3-benzdioxol-5-yl. imidazolinyl, 10 
imidazolidinyl, indolinyl, pyrazolinyl, pyrazolidinyl, pip- 
eridinyl, piperazinyl, morpholino and thiomorpholino (in- 
cluding oxidized versions of the sulfur moiety). In one 
embodiment, the heterocyclic, heterocyclic alkyl group is 
pyrazol-3-yl, 4 -morpholino, unsubstituted and substituted 15 

2- furanyl, 2-furanylmethyl, 2-thienyl, 2-thienylmethyl, tet- 
rahydro-2H-pyran-4yl, tetrahydro-2H-pyran-4yl methyl, tet- 
rahydro-2-furanyl, or tetrahydro-2-furanylmethyl. 

Suitably, when R b is an optionally substituted aryl or ary- 
lalkyl moiety, the aryl containing moiety is unsubstituted or 20 
substituted independently at each occurrence one or more 
times by halogen, alkyl, cyano, OR 8 , SR 5 , S(0) 2 R 5 , C(0)R., 
CiOyORp -Z , -(CR 10 R 20 )s-Z , } halosubstituted C M0 alkyl, or 
an optionally substituted aryl. 

In one embodiment, R^ is a phenyl, or napthylene, 2-fluo- 25 
rophenyl, 3-fluorophenyl. 4-fluorophenyl, 2,3-difluorphenyl, 

2.4- diflurophenyl, 3,4-difluorophenyl, 3,5-difluorophenyl, 

3- chlorophenyl, 4-chlorophenyl, 3 -chloro -4-fluorophenyl, 

2 - methyl phenyl, 3-methylphenyl, 4-methylphenyl. 6-methyl 
phenyl, 2-methyl phenyl, 3-amino phenyl, 3,4-dimethyl phe- 30 
nyl, 4 -methyl -3-fluorophenyl, 4trifluorophenyl, 4-ethox- 
yphenyl, 4-methoxyphenyl, 3-cyanophenyl, 4-cyanophenyl, 

4- thiomethylphenyl, 4-acetylphenyl, 4-dimethylaminophe- 
nyl, benzyl, phenethyl, phenylpropyl, 2,3-difluoro-benzyl, 

3.5 - difluoro -benzyl, biphenyl, 4'-fluorobiphenyl, 4-sulfona- 35 
mindo-2-methylphenyl, or 3-phenyloxyphenyl, 4-phenylox- 
yphenyl, 4-(l-piperidinylsulfonyl)-phenyl, or 3-(aminocar- 
bonyljphenyl. 

In another embodiment, R b is a phenyl, 2-fluorophenyl, 

3- fluorophenyl, 4-fluorophenyl, 2,4-diflurophenyl, 3,4-dif- 40 
luorophenyl, 3,5-difluorophenyl, 3-chlorophenyl, 4-chlo- 
rophenyl, 3-chloro-4-fluorophenyl, 4-methyl-3 -fluorophe- 
nyl, 4-trifluorophenyl, 2-methylphenyl, 3-methylphenyl, 

4- ethoxyphenyl, 4-methoxyphenyl, 3-cyanophenyl, 4-c}'- 
anophenyl, 4-thiomethylphenyl, 4-acetylphenyl, 4-dimethy- 45 
laminophenyl, biphenyl, 4'-fluorobiphenyl, 4-sulfonamindo- 
2-methylphenyl, 3-phenyloxyphenyl, benzyl, or phenethyl. 
Further to this R^ is a 4-fluorophenyL 

Suitably, when R b is an optionally substituted cycloalkyl or 
cycloalkyl alkyl moiety, the moiety is a cyclopropyl, cyclobu- 
tyl, cyclopentyl, cyclohexyl, cyclopropylmethyl, or a cyclo- 
pentylmethyl. In another embodiment, R^, is a cyclopropyl or 
cyclopropylmethyl group. 

In another embodiment, R b is Cj_ 10 alkyl, heteroaryl, or 55 
aryl, all optionally substituted. 

In another embodiment, R^ is hydrogen, or an optionally 
substituted alkyl. 

In one embodiment of the invention R b is an alkyl, such as 
propyl or isopropyl; heteroaryl, such as a thiazolyl; an aryl, 60 
such phenyl, or 4-F phenyl; an arylalkyl, or a cycloalkylalkyl 
moiety, all optionally substituted. In another embodiment, R^ 
is alkyl, heteroaryl, or aryl, all optionally substituted. 

In another embodiment, R b is C U10 alkyl, heteroaryl, or 
aryl, all optionally substituted. 65 

Suitably, m is independently selected at each occurrence 
from 0 or an integer having a value of 1 or 2. 
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For each of the integer variables where appropriate, e.g. n, 
n\ m, q', s, t, or v\ etc. they are independently chosen at each 
occurrence. 

Suitably, R 8 is independently selected at each occurrence 
from hydrogen, C 1 _ 4 alkyl, halo- substituted C^ 4 alkyl, C 2 _ 4 
alkenyl, C 2 _ 4 alkynyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkyl C U4 
alkyl, C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalkenyl C 1-4 alkyl, aryl, 
arylCi.4 alkyl, heteroaryl, heteroarylC^ alkyl, heterocyclyl, 
or a heterocyclylC^ alkyl moiety, and wherein these moi- 
eties, excluding hydrogen, may be optionally substituted 1 to 
4 times by halogen; halosubstituted C X _ A alkyl; C x _ 4 alkyl; 
C 3 _ 5 cycloalkyl; C 3 . 5 cycloalkyl C^alkyl; halosubstituted 
C v _ 4 alkyl; hydroxy; hydroxy substituted C^alkyl; 
C^alkoxy; halosubstituted C i _ 4 alkoxy; S(0)mC 1 . 4 alkyl; 
— C(O), 0(0X^.4 alkyl; NR 21 ,R 31 ,; or an aryl or arylalkyl, 
and wherein these aryl containing moieties may also be sub- 
stituted independently at each occurrence, one to two times 
by halogen, hydroxy, hydroxy substituted alkyl, C UA alkoxy, 
S(0) m C 1 . 4 alkyl, amino, mono & di- substituted alky- 
lamino, C 1-4 alkyl, or CF 3 . 

Suitably, R 15 and R 25 are each independently selected at 
each occurrence from hydrogen, C 1-4 alkyl, C 3 _ 7 cycloalkyl, 
C 3 _ 7 cycloalkylC^alkyl, aryl, or aryl-C 1 _ 4 alkyl, heteroaryl 
or heteroaryl C U4 alk> r l moiety, and wherein these moieties, 
excluding hydrogen maybe optionally substituted; orR 15 and 
R 25 together with the nitrogen which they are attached form 
an optionally substituted heterocyclic ring of 4 to 7 members, 
which ring optionally contains an additional heteroatom 
selected from oxygen, sulfur or NR 9 ; and wherein these moi- 
eties are optionally substituted 1 to 4 times, independently at 
each occurrence by halogen; hydroxy; hydroxy substituted 
C^oalkyl; C 1 _ l0 alkoxy; halosubstituted C 1 _ 10 alkoxy; C : _ 4 
alkyl; SR 5 , S(0)R 5 , S(0) 2 R 5 ; C(0)R,; C(0)OR / .; C(6) 
NR 4 .R 14 .; NR 4 ,C(O)C 1 . 10 alkyl; NR 4 ,C(0)aryl; NR 4 ,R 14 .; 
cyano; nitro; C 1 _ l0 alkyl; C 3 _ 7 cycloalkyl; C 3 _ 7 cycloalkylC 1 _ 10 
alkyl; halosubstitutedC^^ aliyl; aryl, arylC^ alkyl, hetero- 
cyclic and heterocyclicC^ alkyl, heteroaryl, or heteroC^ 
alkyl, and wherein these aryl, heterocyclic and heteroaryl 
containing moieties may also be substituted one to two times 
independently at each occurrence by halogen, C 14 alkyl, 
hydroxy, hydroxy substituted C 1-4 alkyl, C ul0 alkoxy, S(0) m 
alkyl, amino, mono & di-substituted C l _ 4 alkyl amino, C 1-4 
alkyl, or CF 3 . 

Suitably, R 4 and R 14 are each independently selected at 
each occurrence from hydrogen, optionally substituted C^q 
alkyl, optionally substituted C 3 . 7 cycloalkyl, optionally sub- 
stituted C 3 _ 7 cycloalkylC 1 _ 4 alkyl, optionally substituted aryl 
or optionally substituted aryl-C^ alkyl, optionally substi- 
tuted heteroaryl, optionally substituted heteroaryl C U4 alkyl, 
optionally substituted heterocyclic, or optionally substituted 
heterocyclic C U4 alkyl, or R 4 and R 14 together with the nitro- 
gen to which they are attached may form an optionally sub- 
stituted heterocyclic ring of 4 to 7 members which ring 
optionally contains an additional heteroatom selected from 
oxygen, sulfur or nitrogen. 

The R 4 and R 14 moieties, excluding hydrogen, of 
C^ioalkyl, C 3 _ 7 cycloalkyl. C^cycloalkylC^ alkyl, aryl, 
aryl-Ci.4 alkyl, heteroaryl, heteroaryl C U4 alkyl, heterocy- 
clic, or heterocyclic C 1 . 4 alkyl moieties, and the R 4 and R 14 
cyclized ring, are all be optionally substituted, one or more 
times, preferably 1 to 4 times, independently at each occur- 
rence, by halogen, such as fluorine, chlorine, bromine or 
iodine; hydroxy; hydroxy substituted C^^alkyl; C x _ 10 
alkoxy, such as methoxy or ethoxy; C^oalkyl, halosubsti- 
tuted C^q alkoxy; SR 5 ; S(0)R 5 ; S(0) 2 R 5 , such as methyl 
thio, methylsulfinyl or methyl sulfonyl; C(0)R / ; C(0)ORj; 
C(0)NR 4 ,R 14 .; (CR 10 R 20 )„N(R 10 .)C(Z)OR 7 ; (CR I0 R 20 )„ 



US 7,678,801 B2 

19 20 

N(R 10 ,)C(Z)NR rf R rf ; NR^OJC^odkyl; NR 4 ,C(0)aryl; (CR 10 R 20 )„OC(Z)NR 16 R 26 , 

NR 4 .R 14 ; cyano; nitro; C,. 10 alkyl, such as methyl, ethyl, NR 16 R 26 , or (CR 10 R, 0 )„N(R 10 .)C(Z)OR 7 . 

n-propyl, t-butyl, etc.; C 3 . 7 cycloalkyl and C 3 . 7 cycloalkyl In one embodiment, the R 3 moieties are optionally substi- 

C i-io dty, such as cyclopropyl, cyclopropyl methyl, or mted j tQ 4 tjmeS; independently at each occurre nce by halo- 

cyclopropyl ethyl, etc.; halosubstituted C,. 10 alkyl, such 5 d c ^ halo-substituted C, 4 alkyl, C 2 4 alk- 

CF 2 CF 2 H, CH 2 CF 3 , or CF 3 ; C alkyl substituted one or J J ^ ^'^doalkyl, C 3 .cydoalkylC, alkyl, 

more times by an optionally sub stituted aryl; optionally sub- c c cloalken 1 C " c" cloalken 1C alkvl (CR R ) 

stituted aryl, such as phenyl, or an optionally substituted '/^^ J*^ ' H 5 ; 6 ^ C ^ f^'l/^R R \°xSe 

arylC^ alkyl, such as benzyl or phenethyl; an unsubstituted °R* I T7° } o ^' ffife R R ? MR R 

or substituted heteroaryl, or heteroC^ alkyl, an unsubsti- 10 y>&J> ^io^2oJ«^^2^ ^16^26. ^ 10 K 20 ;„JNK 16 K 26 , 

tuted or substituted heterocyclic, or heterocyclic^^ alkyl, ( CR io R 2o) w CN , (CR 10 R 20 ) H C(Z)R 6 , (CR 10 R 20 ) M OC(Z)R 6 , 
and wherein these aryl, heteroaryl and heterocyclic contain- 

(CR 10 R 20 )„C(Z)OR 6 , (CR 10 R 20 )„N(R 10 ,)C(Z)R 6 , or 

ing moieties may also be substituted independently at each 

(CR 10 R 20 )„C(Z)NR 16 R 25 . 

occurrence, one to two times, by halogen, C U4 alkyl, hydroxy, In one embodiment the R 3 moieties are optionally substi- 

hydroxy substituted C U4 alkyl, C L _ 4 alkoxy, S(0)„ ? alkyl, 15 tuted independently, one or more times, suitably 1 to 4 times, 

amino, mono & di -sub stituted C U4 alkyl amino, or CF 3 . independently at each occurrence by the R 3 optional substitu- 

Suitably, when R 4 and R 14 together with the nitrogen e nt is independently selected from halogen, C M0 alkyl, 

cyclize to form an optionally substituted ring, such as (CR 10 R 20 ) W OR 6 , (CR 10 R 20 ) W NR 16 R 26 , or halo- sub stituted 

described above, such rings include, but are not limited to 10 alkyl. 

pyrrolidine, piped dine, piperazine, morpholine. and thiomor- 20 T - . ... AjLl A - 1 i A - • j 

Li- /• 1 j • .j. f in f In another embodiment the optional sub stituents are inde- 

pholine (including oxidizing the sulfur). , . . , . r „ . . _ 

o v 1-1 n • • j 1 j_i 1 j j j 1 pendentlv selected at each occurrence from halogen, Ci in 

Suitably, R 6 is independently selected at each occurrence r - . . , , , 

from hydrogen. C, 10 alkyl, C 3 7 cycloalkyl, heterocyclyl, alkyl, hydro^ C 110 alkoxy,cyano,mta), ammo, or halosub- 

heterocyclyl C, ]0 alkyl, aryl, arylC, 10 alkyl, heteroaryl or a stltuted C i-io alk yl- In another embodiment, the R 3 substitu- 

heteroarylC,.^ alkyl moiety, and wherein these moieties, 25 ents are selected independently from halogen, such as fluo- 

excluding hydrogen may be optionally substituted indepen- nn e, chlorine, bromine or iodine, or Q.^ alkyl, such as 

dently at each occurrence, one or more times, suitably 1 to 2 methyl. 

times, by halogen; hydroxy; hydroxy substituted C 1J0 alkyl; In one embodiment the R 3 moieties are selected from an 

C U10 alkoxy; halosubstituted Cj. 10 alkoxy; S(0)m alkyl; optionally substituted C ul0 alkyl, optionally substituted 

C(O); NR 4 .R 14 .; C H0 alkyl; C 3 . 7 cycloalkyl; C 3 _ 7 cycloalkyl 30 C 3 . 7 cycloalkyl, optionally substituted C 3 . 7 cycloalkylalkyl, or 

Ci.io alkyl; halosubstituted C 1J0 alkyl; an unsubstituted aryl an optionally substituted aryl. In another embodiment, the R 3 

orarylC 1 . 4 alkyl,anunsubstitutedorsubstitutedheteroarylor mo iety is selected from an optionally substituted Cj 10 alkvl, 

heteroaryl C t . 4 alkyl, or a unsubstituted or substitutedhetero- or an optional i y substituted aryl. In another embodiment, R 3 

cyclic or heterocyclic C M alkyl; and wherein these aryl, fa m optionallv subst ituted phenyl. Further to this embodi- 

heterocychc, or heteroaryl containing moieties may be sub- 35 ment R js a h , rf substituted one or more times bv 

stituted independently at each occurrence one or two times ind dent] at each occurre nce by fluorine, chlorine, 

by halogen hydroxy, hydroxy substituted alkyl, C 0 alkoxy, h d meth methy] ortrifluoromethyL Prefer . 

S(0) m alkyl, amino, mono & di -substituted C U4 alkyl ammo, aM R js a 2) 6-difluorophenyh 

C, 4 alkyl, or CF 3 . . ,, . , , . , . . 

Suitably, R, is independently selected at each occurrence 40 . Su f bl >; in one embodiment when R 3 is an aryl moiety, it 

from hydrogen, C(Z)R 6 , optionally substituted C, 10 alkyl, 1S * ^ l ™* Tbe P^ 1 rm § 18 optionally substituted, 

optionally substituted aryl or optionally substituted aryl-C, 4 ^ependently at each occurrence, one or more times, suitably 

alkyl. These alkyl, aryl and arylalkyl moieties may be option- \]° f b ^ balo S en > C ^.^\ or halo-substituted-C 4 

ally substituted 1 or 2 times, independently at each occur- ^} ^ ™8 sm ^ be substituted in the 2 4, 

rence by halogen; hydroxy; hydroxy substituted C, 10 alkyl; 45 or 6-positior^ or di-substituted in the 2 4-positioiL or 2,6- 

C, 10 alkoxy; halosubstituted C, 10 alkoxy; S(0)m alkyl; P°f lon ' u su ^ a fl s 2 - fluoro ' 4-fluoro, 2,4-difluoro 2,6-difluoro, 

-C(O); NR 4 ,R 14 ,: C, 10 alkyl." C 3 7 cycloa%l; C 3 7 cy- or ^^^If^ ° T tn " substltuted m *e 2,4,6-position, 

cloalkyl C wo alkyl; halosubstituted alkyl; an aryl or such as 2 AMnfiuoro. 

aryl C U4 alkyl, and wherein these aryl containing moieties Suitably, R 7 is independently selected at each occurrence 
may also be substituted one or two times independently at 50 from C^alkyl, aryl, arylCj.galkyl, heterocyclic, heterocy- 
each occurrence by halogen, hydroxy, hydroxy substituted cl Y 1C i-6 alk >'^ heteroaryl, or heteroarylC^alkyl; and 
alkyl, C, 10 alkoxy, 4 alkyl, amino, mono & di-sub- wherein each of these moieties may be optionally substituted 
stituted C U4 alkyl amino, C U4 alkyl. or CF 3 . one or two times independently at each occurrence, by halo- 
Suitably, R 3 is a C^q alkyl, C 3 _ 7 cycloalkyL C 3 . 7 gen; hydroxy; hydroxy substituted Cloalkyl; C M0 alkoxy; 
cycloalkyl C U10 alkyl, aryl, arylC^o alkyl, heteroaryl, het- 55 halosubstiUited C M0 alkoxy; S(0)malkyl; C(O); NR 4 .R 14> ; 
eroarylCi.jo alkyl, heterocyclic, or heterocyclic,.^ alkyl C U10 alkyl; C 3 . 7 cycloalkyl; C 3 „ 7 cycloalkylC 1 . 10 alkyl; halo- 
moiety, which moieties maybe optionally substituted one ore substituted C 1-10 alk>-l; an aryl or aryl C U4 alkyl moiety, and 
more times, suitably 1 to 4 times, independently at each wherein these aryl containing moieties may also be substi- 
occurrence by hydrogen, halogen, nitro, C ul0 alkyl, halo- tuted one to two times by halogen, hydroxy, hydroxy substi- 
substitutedC^o alkyl, C 2 . 10 alkenyl, C 2 . 10 alkynyl, C 3 _ 7 cy- 60 tuted alkyl, alkoxy, S(0) w alkyl, amino, mono & di- 
cloalkyl, C 3 . 7 cycloalkylC 1 . 10 alkyl, C 5 . 7 cycloalkenyl, substituted C U4 alkyl amino, alkyl, or CF 3 . 
Cs.yCycloalkenyl-Ci.jo alkyl, (CR 10 R 20 ) W OR 6 , (CR 10 R 20 ) W Suitably, R 16 and R 26 are each independently selected at 
SH, (CR 10 R 20 )„S(O) w R 7 , (CR 10 R 20 ) K N(R 10 ,)S(O) 2 R 75 each occurrence from hydrogen, or C U4 alkyl; or the R 16 and 
(CR 10 R 2 o)«NR 16 R 26 , (CR 10 R 20 )„CN, (CR 10 R 20 ) 71 S(O) 2 R 26 together with the nitrogen which they are attached form 
NR 16 R 26 , (CR 10 R 20 )„C(Z)R 6 , (CR 10 R 20 ) W OC(Z)R 6 , 65 an unsubstituted or substituted heterocyclic ring of 4 to 7 
(CR 10 R 20 ) W C(Z)OR 6 , (CR 10 R 20 ) M C(Z)NR 16 R 26 , (CR 10 R 20 ) M members, which ring optionally contains an additional het- 
N(R 10 .)C(Z)R 6 , (CR 10 R 20 )„N(R 10 ,)C(=N(R 10 .)) NR 16 R 26 , eroatom selected from oxygen, sulfur or NR 9 ,. 
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Suitably, n is 0, or an integer having a value of 1 to 10. C 3 _ 7 cycloalkyl; C 3 _ 7 cycloalkyl C ul0 alkyl; halo substituted 

Suitably, X is R 2 , OR 2 ,, S(0) m R 2 ,, (CH 2 ) w ,N(R 10 ,)S(O) w C^q alkyl; aryl arylC^alkyl, heterocyclic, heterocyclic 

R 2 ., (CH 2 )„.N(R 10 ,)C(O)R 2 , (CH 2 )„.NR 4 R 14 , (CH 2 ) H .N(R 2 .) C,_ 4 alkyl, heteroaryl, or hetero alkyl, and wherein these 

(R 2 ..), or N(R 10 ,)R^NH — C(=N — CN)NRqRq\ aryl, heterocyclic or heteroaryl containing moieties may be 

In one embodiment of the invention X is N(R 10 )R^NH — 5 optionally substituted one to two times independently at each 

C(=N — CN)NRqRq\ occurrence by halogen, C v _ 4 alkyl, hydroxy, hydroxy substi- 

Suitably, X l is N(R n ), O, S(0) m , or CR 10 R 20 . In one rated C 1-4 alkyl, C^^ alkoxy, S(0),„alkyl 5 amino, mono & 

embodiment of the invention, Xj is N(R n ). or O. di- substituted C y _ 4 alkyl amino, C u4 alkyl, or CF 3 . 

Suitably, R^ is selected from an optionally substituted C x _ 10 Suitably, R^ is independently selected at each occurrence 

alkyl, — CH 2 — C(O) — CH 2 — , — CH 2 — CH 2 — O — CH 2 — 10 from hydrogen, C^^alkyl, aryl, aryl C^^alkyl, heteroaryl, 

CH 2 — — CH 2 — C(O)N(R 10 ,)CH 2 — CH 2 — , — CH 2 — N heteroaryl Chalky], heterocyclic, or a heterocyclic 

(R 10 ,)C(O)CH 2 — . — CH 2 — CH(OR 10 .) — CH 2 — , — CH 2 — C^oalkyl moiety, and wherein these moieties, excluding 

C(0)0— CH 2 ^-CH 2 — , or — CH 2 — CH 2 — O— C(O) hydrogen, may be optionally substituted. 

CH 2 — . When X is R 2 and R 2 is an optionally substituted hetero- 

Suitably, R^ and R^, are independently selected at each 15 cyclic or heterocyclic alkyl, the heterocyclic containing moi- 

occurrence from hydrogen, C 1 . 10 alkyl, C 3 7 cycloalkyl, ety is suitably selected from tetrahydropyrrole, tetrahydropy- 

C^cycloalkylC^Qalkyl, C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalk- ran, tetrahydrofuran, tetrahydrothiophene (including 

enyl-C^oalkyl. aryl, ary\C 1 _ 10 alkyl, heteroaryl, het- oxidized versions of the sulfur moiety), aziridinyl, pyrrolinyl, 

eroarylC^o alkyl, heterocyclic, or a heterocyclylC^o alkyl pyrrolidinyl, 2-oxo-l -pyrrolidinyl, 3-oxo-l -pyrrolidinyl, 

moiety, and wherein all of the moieties, excluding hydrogen, 20 1 ,3-benzdioxol-5-yl, imidazolinyl, imidazolidinyl, indolinyl, 

are optionally substituted, or R^ and R^, together with the pyrazolinyl, pyrazolidinyl, piperidinyl, piperazinyl, mor- 

nitrogen to which they are attached form an optionally sub- pholino and thiomorpholino (including oxidized versions of 

stituted heterocyclic ring of 5 to 7 members, which ring may the sulfur moiety). 

contain an additional heteroatom selected from oxygen, In one embodiment, R 2 is an optionally substituted pip- 
nitrogen or sulphur. 25 eridinyl or piperazinyl ring. 

Suitably, R n is independently selected at each occurrence In another embodiment, when R 2 is an optionally substi- 
from hydrogen, or C 1 _ 4 alkyl. tuted heterocyclic or heterocyclic alkyl ring the ring is sub- 
Suitably, R 2 is independently selected from hydrogen, stituted one or mores times independently by an optionally 
optionally substituted C^q alkyl, optionally substituted C 3 . 7 substituted heterocyclic, heterocyclic alkyl, aryl, arylalkyl, 
cycloalkyl, optionally substituted C 3 _ 7 cycloalkylalkyl, 30 alkyl, (CR 10 R 20 )„NR e R e> , or (CR 10 R 20 )„ N(R 10 ,)C(Z)OR 7 . 
optionally substituted aryl, optionally substituted arylC^o The second heterocyclic ring is suitably selected from an 
alkyl, optionally substituted heteroaryl, optionally substi- optionally substituted tetrahydropyrrole, tetrahydropyran, 
tuted heteroarylC^o alkyl, optionally substituted heterocy- tetrahydrofuran, tetrahydrothiophene (including oxidized 
clic, optionally substituted hetero cyclylC 1 . 10 alkyl moiety; or versions of the sulfur moiety), aziridinyl, pyrrolinyl, pyrro- 
R 2 is the moiety (CR 10 R 20 ) ? ,X 1 (CR 10 R 20 )^C(A 1 )(A 2 )(A 3 ), or 35 lidinyl, 2-oxo-l -pyrrolidinyl, 3-oxo-l -pyrrolidinyl, 1 ,3-ben- 
(CR 10 R 20 ) .C(A 1 )(A 2 )(A 3 ). zdioxol-5-yl, imidazolinyl, imidazolidinyl, indolinyl, pyra- 
Suitably q' is 0, or an integer having a value of 1 to 6. zolinyl, pyrazolidinyl, piperidinyl, piperazinyl, diazepine, 
The R 2 moieties, excluding hydrogen, may be optionally morpholino or thiomorpholino (including oxidized versions 
substituted one or more times, preferably 1 to 4 times, inde- of the sulfur moiety). Suitably, the second heterocyclic ring is 
pendently at each occurrence by C 1 _ 10 alkyl, halo -substituted 40 selected from morpholino, piperidine, or pyrrolidinyl. 

alkyl, C 2 . 10 alkenyl, C 2 . 10 alkynyl, C 3 . 7 cycloalkyl, In one embodiment, R 2 is a 4-amino-l -piperidinyl, 1,1- 

C 3 _ 7 cycloalkylC 1 _ 10 alkyl, C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalk- dimethylethyl)oxy]-carbonyl}amino)-l-piperidinyl, 4-me- 

enyl C 1 . 1(1 alkyl, halogen, — C(O), cyano, nitro, (CR 10 R 20 )„ thyl-1 -piperazinyl, 4 -ethyl -1 -piperazinyl, 4-propyl-l-piper- 

OR 6 , (CR 10 R 20 )„SH, (CR 10 R 20 )„S(O) w R 7 , (CR 10 R 20 )„N azinyl, 4-buty 1-1 -piperazinyl, 4-(methvlamino)-l- 

(R 10 ,)S(O) 2 R 7 , (CR 10 R 20 ) K NR e R e , 5 (CR^R^NR^C^ 45 piperidinyl, l,l-dimethylethyl-4- 

alkylNR^,, (CR 10 R 90 )„CN, (CR 10 R 20 )„S(O),NR e R e ,, piperidinyl jmethylcarbamate, 4-phenyl-l -piperazinyl, 1,4'- 

(CR 10 R 20 ) B C(Z)R 6 , (CR 10 R 20 ) W OC(Z)R 6 , (CR 10 R 20 )„C(Z) bipiperidin-l'-yl, 4-(l -pyrrolidinyl)- 1 -piperidinyl, 4-methyl- 

OR 6 , (CR 10 R 20 )„C(Z)NR e R e ,, (CR 10 R 20 )„N(R10')C(Z)R 6 , 1 ^'-bipiperidin-l'-yL 4 -(4 -morpholinyl)-l -piperidinyl, 

(CR 10 R 20 )„N(R 10 .)C(=N(R 10 ,)) NR e R e ,, (CR 10 R 20 )„C 4-(diphenylmethyl)-l -piperazinyl, or 4-methylhexahydro- 

(=NOR 6 ) NR e R e , (CR 10 R 20 )„OC(Z)NR e R e , (CR 10 R 20 ) W 50 lH-l,4-diazepin-l-yl. 

N(R 10 ,)C(Z) NR e R e ,, or (CR 10 R 20 ) W N(R 10 ,)C(Z)OR 7 . Suitably, R 2 , is independently selected at each occurrence 

Suitably, R e are R e , are each independently selected at each from hydrogen, Ci_ 10 alky r l, C 3 _ 7 cycloalkyl, C 3 . 7 cycloalky- 

occurrence from hydrogen, C 1-4 alkyl, C 3 . 7 cycloalkyl, C 3 . 7 lalkyl, aryl, arylC 1 . 10 alkyl, heteroaryl, heteroarylCj^Q alkyl, 

cycloalkylC^^ky^aryl, aryl-C 1 _ 4 alkyl, heteroar} r lorahet- heterocyclic, or a heterocyclic^ _ 10 alkyl moiety, and 

eroaryl C 1-4 alkyl moiety, which moieties may be optionally 55 wherein each of these moieties, excluding hydrogen, may be 

substituted; or R e and R e , together with the nitrogen which optionally substituted 1 to 4 times, independently, at each 

they are attached form an optionally substituted heterocyclic occurrence, by C M0 alkyl, halo -sub stituted C 140 alkyl, C 2 _ 10 

ring of 4 to 7 members, which ring optionally contains an alkenyl, C 2 . 10 alkynyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkylC i _ 10 

additional heteroatom selected from oxygen, sulfur or NR 9 ; alkyl, C 5 . 7 cyclo alkenyl, C 5 _ 7 cycloalkenyl alkyl, halo- 

and wherein each of these moieties, including the cyclized 60 gen, — C(O), cyano, nitro, aryl, aryl C 1 _ 10 alkyl, heteroaryl, 

ring, and excluding hydrogen, may be sub stituted 1 to 4 times , heteroaryl C t _ 1 0 alkyl , heterocyclic , heterocy clyl 

independently at each occurrence by halogen; hydroxy; C U10 alkyl, (CR 10 R 20 )„OR 6 , (CR 10 R 20 )„SH, (CR 10 R 20 )„S 

hydroxy substituted C^oalkyl; C ul0 alkoxy; halosubstituted (0) m R 7 , (CR 10 R 20 ) K N(R 10 ,)S(O) 2 R 7 , (CR 10 R 20 )„NR e R e ,, 

C x 10 alkoxy; C Y 10 alkyl; halosubstituted C x 4 alkyl; S(O) (CR 10 R 20 ) w NR e R e ,C 1 4 alkylNR e R e -> (CR 10 R 20 )„CN, 

mR r : C(0)R,; C(0)ORj; (CR 10 R 20 )„N(R 10 .)C(Z)OR 7 ; 65 (CR 10 R 20 )„S(O) 2 NR e R e ,, (CR 10 R 20 )„C(Z)R 6 , (CR 10 R 20 )„ 

(CR 10 R 2 o) w N(R 10 .)C(Z)NR rf R cf ; C(0)NR 4 ,R 14 ,; NR 4 .C(0) OC(Z)R 6 , (CR 10 R 20 ) M C(Z)OR 6 , (CR 10 R 20 )„C(Z)NR e R e ,, 

C^^alkyUNR^C^aryl; cyano; nitro; NR 4 .R 14 .;C 1 . 10 alkyl; (CR 10 R 20 ) W N(R 10 .)C(Z)R 6 , (CR 10 R 20 ),N(R 10 .)C(=N(R 10 .)) 
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NR e R e ,, (CR 10 R 20 ) M C(=NOR 6 )NR e R e ,, (CR 10 R 20 )„OC(Z) clvlC^o alkyl moiety, and wherein the moieties, excluding 

NR e R e> , (CR 10 R 20 ) W N(R 10 ,)C(Z)NR e R e ,, or (CR 10 R 20 )„N hydrogen, may be optionally substituted 1 to 4 times, inde- 

(R 10 ,)C(Z)OR 7 . pendently, at each occurrence by C l _ 10 alkyl, halo -substituted 

In one embodiment, when X is (CH 2 ) M N(R 2 ,)(R 2 ..), one of alkyl, C 2 _ 10 alkenyl, C 2 . 10 alkynyl, C 3 _ 7 cycloalkyl, 

R 2 ., or R 2 , is hydrogen, or methyl. 5 C 3 _ 7 cycloalkylC 1 . 10 alkyl, C 5 . 7 cycloalkenyl, C 5 _ 7 cycloalk- 

In one embodiment, when R 2 . is an optionally substituted enyl C x _ 10 alkyl, halogen, — C(O), cyano, nitro, aryl, aryl 

heterocyclic or heterocyclylCj^o alkyl the heterocyclic con- C 1 _ 10 alkyl, heteroaryl, heteroarylC^^ alkyl, heterocyclic, 

taining moiety is substituted one or more time independently heterocyclylCi 10 alkyl, (CR 10 R 20 )„OR 6 , (CR 10 R 20 ) W SH, 

by C^o alkyl, aryl, heterocyclic, (CR 10 R 20 )„NR e R e ,, (CR 10 R 20 ) w S(O) m R 7 , (CR 10 R 20 )„N(R 10 ,)S(O) 2 R 7 , 

(CR 10 R 20 ) B N(R 10 .)C(Z)OR 75 or (CR 10 R 20 )„C(Z)OR 6 . More to (CR 10 R 20 ) w NR e R e ,, (CR^R^^NR^C^alkylNRA,, 

specifically, methyl, ethyl, NHC(0)(^CH 3 , N(CH 3 )C(0) (CR 10 R 20 )„CN, (CR 10 R 20 )„S(O) 2 NR e R e ,, (CR 10 R 20 ) W C(Z) 

O— CCH 3 , amino, methylamino, dimethylamino, phenyl, R 6 , (CR 10 R 20 )„OC(Z)R 6 , (CR 10 R 20 )„C(Z)OR 6 , (CR 10 R 20 )„ 

piperidine, pyrrolidine, 1-ethylpropyl, 4-methyl-l,4*-bipip- C(Z)NR e R e ., (CR 10 R 20 )„N(R 10 .)C(Z)R 5 , (CR 10 R 20 )„N(R 10 ,) 

eridin-l'-yl, M'-bipiperidin-l'-yl, morpholino, C(=N(R 10 ,))NR e R e -, (C R io R ?o)„ c (= NOR 6) NR e R ^ 

Inoneembodiment,whenXis(CH 2 ) w N(R 2 ,)(R 2 .0,R 2 isan 15 (CR 10 R 20 ) w OC(Z)NR e R e ,, (CR 10 R 20 )„ N(R 10 ,)C(Z)NR e R e ,, 

optionally substituted C^^ alkyl, cycloalkyl, heterocyclic, or (CR 10 R 20 ) M N(R 10 ,)C(Z)OR 7 ; or wherein R 2 „ is the moiety 

heterocyclyl C 1 _ 10 alkyl, heteroaryl alkyl. Suitably, when R 2 , (CR 10 R 20 )^X 1 (CR 10 R 20 ) g C(A 1 )(A 2 )(A 3 ). 

is an optionally substituted cycloalkyl it is a cyclohexyl ring. Suitably, t is an integer having a value of 2 to 6. 

In one embodiment the cyclohexyl ring is optionally substi- Suitably, q is 0 or an integer having a value of 1 to 10. 

tuted one or more times by (CR 10 R 20 ) w NR e R e ,. 20 Suitably, A : is an optionally substituted C x _ 10 alkyl, hetero- 

Suitably when R 2 , is an optionally substituted heterocy- cyclic, heterocyclic C M0 alkyl, heteroaryl, heteroaryl C x _ 10 

clic, or a heterocyclylC^o alkyl, the ring is selected from alkyl, aryl, or aryl C M0 alkyl. 

tetrahydropyrrole, tetrahydropyran, tetrahydrofuran, tetrahy- Suitably, A 2 is an optionally substituted C, 10 alkyl, hetero- 

drothiophene (including oxidized versions of the sulfur moi- cyc ii Cj heterocyclic C,_ l0 alkyl, heteroaryl, heteroaryl C x _ 10 

ety), aziridinyl, pyrrolinyl, pyrrolidinyl, 2-oxo-l -pyrrolidi- 25 alkyl, aryl, or aryl C x 10 alkyl. 

nyl,3-oxo-l -pyrrolidinyl, l,3-benzdioxol-5-yl,imidazolinyl, Suitably, A 3 is hydrogen or is an optionally substituted 

imidazolidinyl, indolinyl, pyrazolinyl, pyrazolidinyl, pip- q 10 alkyl. 

eridinyl, piperazinyl, diazepine, hexahydro-l-H-azepine, ^ A l5 A 2 , and A 3 C, 10 alkyl moieties may optionallv 

morpholino or thiomorphohno (including oxidized versions substituted one or more times, independently, at each occur- 

of the sulfur moiety). Preferably, the ring is a pipendine, 30 rence preferably from 1 t0 4 time s, with halogen, such as 

piperazine, pyrrolidinyl, 2-oxo-l -pyrrolidinyl, morpholino, ch i orin e, fluorine, bromine, or iodine; halo-substituted 

hexahydro-l-H-azepine ring. In one embodiment, the rings Ci iQalky i 5 such as C F 3 , or CHF 2 CF 3 ; C 2 10 alkenyl, C 2 10 

are substituted one or more times, suitably 1 to 4 times, alkynyl? ^ ? c 3 7 cycloalkylC 1 10 alkyl, C 5 7 cy- 

indepeodentlybyCuo alkyl, aryl, arylalkyl, (CR 10 R 20 )„NR e cloalkenyl, C 5 7 cycloalkenylC, 10 alkyl, (CR 10 R 20 ) w OR 6 , 

R or(CR 10 R 20 )„N(R 10 )C(Z)OR 35 (CR 10 R 20 )„SH, (CR 10 R 20 ) w S(O) ra R 7: (CR 10 R 20 )„N(R 10 ,)S 

In one embodiment, (CH 2 )„N(R 2 ,)(R 2 ..) is l-(phenylm- (C R 10 R 20 ) w NR 4 R 14 , (CR 10 R 20 ) k CN, (CR 10 R 20 ) k S 

ethyl)-4-pipendinamine, 2-[4-(phenylmethyl)-l-piperazi- ( 0 ) 2 NR 4 R 14 , (CR 10 R 20 ) W C(Z)R 6 . (CR 10 R 20 )„OC(Z)R 6 , 

nyl]ethylamine, 2-(l-piperidinyl)ethylamine, 2 -(1 -methyl -2- (CR 10 R 20 )„C(Z)OR 6 , (CR 10 R 20 )„C(Z)NR 4 R 14 , (CR 10 R 20 )„ 

pyrrolidinyl)ethylamine l-[(phenylme% N(R 10 ,)C(Z)R 6 , (CR 10 R 20 )„ N(R 10 .)C(=N(R 10 ,))NR 4 R 14 , 

amine, 3-[(l-pyrrolidinyl)propyl]amme, 3-[(hexahydro-lH- 40 ( C R 10 R 20 ) M OC(Z)NR 4 R 14 , (CR 10 R 20 ) H N(R 10 ,)C(Z) 

azepin-l-yl)propyl]amine, (1 -methyl -4-pipendinyl)amine, NR 4 R 14 , or (CR 10 R 20 )„N(R 10 .)C(Z)OR 7 . 

3-[(4-moipholinyl^n)pyl]^ 3-[(2-oxo-l -pyrrolidinyl) ^ another embodiment of the t inven tion. X is R 2 , 

propy -amine, 2- [(4^0^0^1)6%!] amine 24(l-pyrro- and R is (CR R } , Xl (CR 10 R 20 ) C(A 1 )(A 2 )(A 3 ), or 

litoyl)ethyl]-amine, or [ ( l-ethyl-2-pyrrohdinyl)methyl] ^ (C R 10 R 20 ^ 

▼ 11. + , v . /m x XT/r> x /r> x 1 r> ~ In another embodiment when R 2 is the moiety (CR in R 20 ), 

In one embodiment when X is (CH 2 )„N(R 2 )(R 2 „), and R 2 , X (CR R ) C(A )(A )(A ) a'isO X isnitroeen a is 0 or 

is an optionally substituted C 10 alkyl, the alkyl is substituted ^i(^K 10 K 20 ) C(A J(A 2 j(A 3 j q is U, X, is nitrogen, q is U or 

r ~. . j i" 1 " / x , m n 1, A, is an optionally substituted heterocyclic or heterocyclic 

one or more times independently by (CR 10 R 20 VNR e R e . or ' \ A / . J + . „ - ... , j , J 

rr^n ^ ^ xm n ^ 11 ixmn T 1 j- !n alkyl, and A 7 is an optionally substituted aryl. More specm- 

(CR 10 R 20 ) NRR .C, 4 alkylNRR.. In one embodiment R^ n o • ^ xT 1 <-> U ya- i\ \u n • 

j j n • j a *i 11 u+-+ + a^ cally, R 2 is 2-phenyl-2-(l-pyrrohdinyl)ethyl]amino, or 

and and R, are independently an optionally substituted C, 4 50 1 / . \ ,„ n \, ; n • 

11 1 u a i + u 1 • 1 u 4. 1 + i l-phenyl-2-(l-pyrrohdinyl)ethyl]ammo. 

allad, such as methyl, ethyl, isopropyl, n-butyl, or t-butyl. \ \ i n , . . ^ 1 

Preferably, (CH 2 ) M N(R 2 ,)(R 2 „) is 3-(dimethylamino)propyl In °^ ie ^embodiment of the invention, one .or moreoftheA 

(methyl)amine, 3-(diethylamino)propylamine, propylamine, 2 f d A 3 moieties are substituted with (CR 10 R 20 )„OR 6 . In 

(2,2-dimethylpropyl)amine, (2-hydroxypropyl)amino, ^ ther embodiment of the invention, the R 6 substituent in 

2-(dimethylamino)ethylamine, 2-(dimethylamino)ethvl(me- 55 ( CR io R 2o)« OR 6 1S hydrogen. 

thyl)amine, 3-(dimethylamino)propylamine, 2-(dimethy- In y et another embodiment of the present invention, X is R 2 

laimno)ethyl(methyl)amine, 3 -(diethylamino propylamine, and R 2 is ( CR io R 2o)^ c ( A i)( A 2)( A 3) ? such as CH(CH 2 OH) 2 , 

2-(methylamino)ethylamine, [(l-methylethyl)amino]ethy- or C(CH 3 )(CH 2 OH) 2 ; or wherein R 2 is (CR 10 R 20 )^X 1 

lamine, 3-(diethylamino)propylamine, 3-(dibutylamino)pro- (CR 10 R 20 )^C(A 1 )(A 2 )(A 3 ) and q' is 0, and the moiety is 

pylamine, 3 -[(l-methylethyl)amino] propylamine, 3-(l,l- 60 X i( CR io R 2o), 7 CH ( CH 2 OH )2, or X^CR^R^^C^^) 

dimethylethyl)aminopropylamine, 3 -(dimethylamino) -2, 2- (CH 2 OH) 2 ; in another embodiment X x is oxygen or nitrogen, 

dimethylpropylamine, 4-(diethylamino)-l - In one embodiment of the present invention X is R 2 , OR 2 ,, 

methylbuty'lamine, or 3-[[3-(dimethylamino)propyl]- ( CH 2)« NR 4 R i4 5 or ( C H2)« N ( R 2')( R 2' )• 

(methyl)amino]propyl(methyl)amine. In another embodiment X is S(0) m R 2 ,, (CH 2 )„NR 4 R 14 , or 

Suitably R 2 ,. is selected from hydrogen, C 1 _ 10 alkyl, C 3 _ 7 65 (CH 2 ) W N(R 2 ,)(R 2 „). 

cycloalkyl, C 3 _ 7 cycloalkylalkyl, aryl, ar^'lC^^ alkyl, het- Inyet another embodiment, X is (CH 2 ) W NR 4 R 14 , or (CH 2 ) W 

eroaryl, heteroarylC^io alk)d, heterocyclic, or a heterocy- N(R 2 .)(R 2 »). 
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In yet another embodiment, X is (CH 2 )„NR 4 R 14 . 

In yet another embodiment, X is (CH 2 ) W N(R 2 ,)(R 2 „). 

In one embodiment of the present invention X is R 9 , OR 2 ., 
(CH 2 )„NR 4 R 14 , or (CH 2 )„N(R 2 .)(R 2 ..). 

Suitably, when X is (CH 2 )„NR 4 R 14 , then R 4 and R 14 are 5 
C U10 alkyl, aryl, aryl-C^ alkyl, heterocyclic, heterocyclic 
C 1-4 alkyl, heteroaryl or heteroaryl C 1-4 alkyl. Suitably, the 
C U4 alkyl may be substituted one or more times, indepen- 
dently at each occurrence with NR 4 ,R 14 ,; halogen, hydroxy, 
alkoxy, C(0)NR 4 R 14 ,; or NR 4 ,C(O)C 1 . 10 alkyl. Preferably, 10 
the C x _ 4 alkyl is substituted with NR 4 .R 14 ,. 

In one embodiment at least one of R 4 and R 14 may be 
hydrogen when R 4 and R 14 are not cyclized. In another 
embodiment neither R 4 and R i4 is hydrogen. 

In one embodiment when X is (CH 2 )„NR 4 R 14 , one of R 4 15 
and R 14 are hydrogen, and the other is an optionally substi- 
tuted heteroaryl C x _ 4 alkyl. Suitably, the optionally substi- 
tuted heteroaryl alkyl is an imidazolyl alkyl, such as a 1 H-imi- 
dazol-2-yl-methyl group. 

In another embodiment when X is (CH 2 )„NR 4 R 14 and one 20 
of R 4 and R 14 is a heteroaryl C 1-4 alkyl moiety, the heteroaryl 
ring is selected from an optionally substitutedthienyl, pyrro- 
lyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, imidazolyl, 
pyrazolyl, triazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, ben- 
zoxazolyl, benzimidazolyl, andbenzothiazolyl. Suitably, the 25 
heteroaryl C UA alkyl is selected from an optionally substi- 
tuted pyrrolyl, oxazolyl, thiazolyl, isoxazolyl, imidazolyl, 
benzoxazolyl, benzimidazolyl, and benzothiazolyl. 

In another embodiment when X is (CH 2 ) W NR 4 R 14 and one 
of R 4 and R 14 is a heterocyclic C 1-4 alkyl moiety, then the 30 
optionally substituted heterocyclic ring is selected from an 
optionally substituted tetrahydropyrrole, tetrahydropyran, 
tetrahydroluran, pyrrolinyl, pyrrolidinyl, imidazolinyl, imi- 
dazolidinyl, indolinyl, pyrazolinyl, pyrazolidinyl, piperidi- 
nyl, piperazinyl, and morpholino. Suitably, the heterocyclic 35 

alkyl moiety is selected from optionally substituted pyr- 
rolinyl, pyrrolidinyl, piperidinyl, piperazinyl, and mor- 
pholino. 

In another embodiment when X is (CH 2 ) W NR 4 R 14 and R 4 
and R 14 together with the nitrogen cyclize to form an option- 40 
ally substituted ring, such as described above, such rings 
include, but are not limited to pyrrolidine, piperidine, pipera- 
zine, diazepine, and morpholine. 

In one embodiment when X is (CH 2 ) W NR 4 R 14 , the R 4 and 
R 14 substituents cyclize to form a heterocyclic 5 or 6 mem- 45 
bered ring, which ring is optionally substituted as defined 
herein. When the R 4 and R 14 substituents cyclize to form a 4 
to 7 membered ring, the optional substituents are suitably 
selected from an optionally substituted alkyl, an optionally 
substituted aryl, an optionally substituted heteroaryl, option- 50 
ally substituted heterocyclic, (CR 10 R 20 )„ N(R 10 ,)C(Z)OR 7 , 
NR 4 ,R 141 , or a C 1 _ l0 alkyl substituted one or more times by an 
optionally substituted aryl. Such substituents more specifi- 
cally include phenyl, pyrrolidinyl, morpholino, piperazinyl, 
4-methyl-l -piperazinyl, piperidinyl, 2-oxo-2,3-dihydro-lH- 55 
benzimidazol-l -yl, 5-chloro-2-oxo-2,3-dihydro-lH-benz- 
imidazol-l-yl, diphenylmethyl, methyl, ethyl, propyl, butyl, 
amino, methylamino, and dimethyl amino. 

In one embodiment the X substituent is a l,4'-bipiperin-l- 
yl ring which may be optionally substituted such as in 4-me- 60 
thyl-l,4'-bipiperin-l-yl; 4-piperidinylamino, 4-amino-l -pip- 
eridinyl, 2,2,6,6-tetramethyl-4-piperidinyl)amino, 4-methyl- 
1 -piperazinyl, (4-morpholinyl)-l -piperidinyl, (4-methyl-l - 
piperazinyl)- 1 -piperidinyl, 4-ethyl-l -piperazinyl, (2-oxo-2, 

3 - dihydro- 1 H-benzimidazol- 1 -yl)- 1 -piperidinyl, 5 -chloro - 65 
(2-oxo-2,3-dihydro- 1 H-benzimidazol- 1 -yl)- 1 -piperidinyl, 

4- ( 1 -pyrrolidinyl)- 1 -piperidinyl, 4-(diphenylmethyl)-l -pip- 
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erazinyl, 4-methylhexahydro-lH-l,4-diazepin-l-yl, 4-pro- 
pyl-1 -piperazinyl, or 4-butyl-l -piperazinyl. In a further 
embodiment, the X substituent is an optionally substituted 
l,4'-bipiperin-ryl ring, a 4-amino-l -piperidinyl, or a 2,2,6, 
6 -tetramethyl-4 -piperidinyl)amino . 

In another embodiment, when X is (CH 2 )„N(R 2 ,)(R 2 ,.). and 
R 2 , is an optionally substituted C l _ 10 alkyl moiety, and the 
alkyl is substituted by (CR 10 R 20 )„NR e R e ., and R e and R e . are 
hydrogen, or an optionally substituted C 140 alkyl. Suitably, 
the X moiety is 3-(diethylamino)propylamino, 3-(dimethy- 
lamino)propyl (methyl)amino , 3 -(dimethyl amino)propyl 
(methyl)amino, 2-(dimethylamino)ethylamino, l-(methyl- 
ethy l)amino -propylamino , (1,1 -dimethy lethyl) 

aminopropylamino, (1 -methylethyl)aminoethylamino, 
2 -(methylamino)ethy lamino, 2 -aminoethyl (methyl)amino, 
or a 2-(dimethylammo)ethyl(methyl)amino. 

In another embodiment whenX is (CH 2 ) W N(R 2 ,)(R 2 „), and 
R 2 . moiety is an optionally substituted heteroarylC^Q alkyl, 
the heteroaryl moiety is suitably an optionally substituted 
imidazole. 

In one embodiment of the invention at least one of R 4 and 
R i4 may be hydrogen when R 4 and R 14 are not cyclized. 

In one embodiment R 3 is a 2.6-difluoro phenyl, R r is inde- 
pendently selected at each occurrence from hydrogen, fluo- 
rine, or methyl; g is 1 or 2; and R : is selected from C(Z)N 
(R 10 .) (CR 10 R 20 ) V R„ or C(Z)O(CR 10 R 20 ) v R„ orN(R 10 .)C(Z) 
(CR 10 R 20 ) V R 6 . Preferably, R x is selected from C(Z)N(R 10 ,) 
(CR 10 R 20 ) V R 6 . In another embodiment, the R b moiety is 
selected from thiazolyl, C^^ alkyl or an optionally substi- 
tuted aryl. In another embodiment the R b moiety is propyl or 
4-fluorophenyl. In another embodiment, the R^ moiety is 
thiazolyl. 

In another embodiment, X is suitably selected from (1H- 
imidazol-2-ylmethyl)amino or 4 -methyl- 1,4' -bipiperidin-1'- 
yl, 2,2,6,6-tetramethyl-4-piperidinyl)amino. 4-amino- 1 -pip- 
eridinyl, 3 -(diethylamino)propy lamino, 3 -(dimethy lamino) 
propy l(methy l)amino , 3 - (dimethy lamino )propy 1 (methyl) 
amino, 2 -(dimethy lamino )ethyl amino, 1 -methy lethyl) 
amino-propy lamino, (1 ,1 -dimethy lethyl)aminopropy lamino, 
(1 -methylethyl)aminoethylamino, 2-(methylamino)ethy- 
lamino, 2-aminoethyl(methyl)amino, or 2 -(dimethy lamino) 
ethyl (methyl)amino . 

In one embodiment, R 3 is a 2,6-difluoro phenyl, R r is 
independently selected at each occurrence from hydrogen, 
fluorine, or methyl; g is 1 or 2; and R l is selected from 
C(Z)N(R 10 ,)(CR 10 R 20 ) v R i ,, R^ moiety is C^q alkyl or an 
optionally substituted aryl, preferably propyl or 4-fluorophe- 
nyl, or optionally substituted heteroaryl, preferably thiazolyl; 
X is (CH 2 ) M N(R 2 ,)(R 2 „), and n is 0. In another embodiment, X 
is (CH 2 )„N(R 2 ,)(R 2 „), R 2 „ is hydrogen, n is 0, and R 2 , is an 
alkyl substituted by (CR 10 R 20 )„NR e R e .. In a further embodi- 
ment, R e and R c , are independently selected from an option- 
ally substimted C x _ 4 alkyl, such as methyl, ethyl, isopropyl, 
n-butyl, or t-butyl, preferably ethyl. 

Another embodiment of the invention is the genus of com- 
pounds of formula (Ic), a subgenus of compounds of Formula 
(I) and (la) wherein R 1 is C(Z)N(R 10 .)(CR 10 R 20 ) l( R 6 , and R b 
is an optionally substituted heteroaryl, an optionally substi- 
tuted heteroaryl C^^ alkyl, optionally substituted heterocy- 
clic and optionally substituted heterocyclic C 1 _ 10 alkyl. The 
remaining groups are the same as enumerated above for For- 
mula (I) and (la). 

In another embodiment for compounds of Formula (Ic), R l 
is C(Z)N(R 10 ,)(CR 10 R 20 ) V ,R Z „ and R^ is an optionally substi- 
tuted heteroaryl, or an optionally substituted heteroaryl C x 10 
alkyl. 
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Suitably, the heteroaryl, heteroarylalkyl, heterocyclic and 
heterocyclicalkyl moieties are as defined above for Formula 
(I) and (la). A preferred heteroaryl ring is an optionally sub- 
stituted thiazolyl ring, pyridyl, or thiophene ring. 

In one embodiment of this invention, for compounds of 
Formula (I), (la), and (Ic), as well as the remaining formulas 
herein, R r is independently selected hydrogen, halogen, C 1-4 
alkyl, orhalo-substituted-Cj.4 alkyl. In another embodiment, 
R r is independently selected from hydrogen, fluorine, chlo- 
rine, methyl, or CF 3 . In one embodiment when R r is substi- 
tuted on the phenyl ring in the ortho position, and a second Rj , 
moiety is also substituted on the ring, then preferably the 
second substitution is not in the other ortho position. 

In one embodiment of the invention, g is 1 or 2. 

Suitably, in one embodiment when R 3 is an aryl moiety, it 
is a phenyl ring, and the phenyl ring is optionally substituted, 
independently at each occurrence, one or more times, suitably 
1 to 4 times by halogen, C lm4 alkyl, or halo- sub stituted-C^ 
alkyl. The phenyl ring may suitably be substituted in the 2, 4, 
or 6-position, or di -substituted in the 2,4-position, such as 
2-fluoro, 4-fluoro, 2,4-difluoro, 2,6-difluoro, 6-difluoro, or 
2-methyl-4-fluoro; or tri- substituted in the 2,4,6-position, 
such as 2,4,6-trifluoro. Preferably, R 3 is a 2,6-difluoro phenyl. 

In one embodiment, R 3 is a 2,6-difluoro phenyl, R r is 
independently selected at each occurrence from hydrogen, 25 
fluorine, or methyl; g is 1 or 2. 

In another embodiment of the present invention the com- 
pounds of Formula(s) (I) and (la), (II) and (Ha), (III) and 
(Ilia), (IV) and (IVa), (V) and (Va), (VI), (Vla-VIi), (VIII), 
(Villa), (IX), (IXa), (A), (Al), (B), and (Bl), may also 
include for the X term the B-Non-Ar-cyc moiety as disclosed 
in U.S. Pat. No. 6,809,199 whose disclosure is incorporated 
by reference herein. 

As represented by the disclosure in U.S. Pat. No. 6,809, 
1 99, Non-Ar-Cyc is suitably selected from; 



Suitably, R 7 ,, R 77 and R 77 , are each independently selcted 
from hydrogen, C 1-6 alkyl-group, C 2 _ 6 alkenyl -group, C 4 _ 6 
cycloalkyl-C 0 _ 6 alkyl-group, N(C 0 _ 4 alkyl)(C 0 _ 4 alky^-C^ 
alkyl-N(C 0 _ 4 alkyl)-group. — N(C 0 _ 4 alkyl)(C 0 _ 4 alkyl) group, 
alkyl-CO^C 0 _ 4 alkyl-group, C 0 _ 6 alkyl-O— C(O)— 
C 0 _ 4 alkyl-group, C 0 _ 6 alkyl-C(O) — O — C 0 _ 4 alkyl-group, 
N(C 0 _ 4 alkyl)(C 0 _ 4 alkyl)-(C 0;4 alkyl)C(O)(C 0 . 4 alkyl)-group, 
phenyl-C 0 _ 4 alkyl-group, pyridyl-C 0 _ 4 alkyl-group, pyrimidi- 
nyl-C 0 _ 4 alkyl-group, pyrazinyl-C 0 _ 4 alkyl-group, thiophe- 
nyl-C 0 _ 4 alkyl-group, pyrazolyl-C 0 . 4 alkyl-group, imida- 
zolyl-C 0 _ 4 alkyl-group, triazolyl-C 0 _ 4 alkyl-group, azetidinyl- 
C 0 _ 4 alkyl-group, pyrrolidinyl-C 0 _ 4 alkyl-group, 
isoquinolinyl-C 0 _ 4 alkyl-group, indanyl-C 0 _ 4 alkyl-group, 
15 benzothiazolyl-C 0 . 4 alkyl-group, any of the groups optionally 
substituted with 1-6 substituents, each substituent indepen- 
dently being --OH, — N(C 0 . 4 alkyl) (C 0 . 4 alkyl), C^alkyl, 
C L _ 6 alkoxyl, C U6 alkyl -CO — C 0 _ 4 alkyl-, pyrrolidinyl-C 0 _ 4 
alkyl-, or halogen; or R 7 , together with a bond from an absent 
20 ring hydrogen is =0. 

Suitably, B is — C^alkyl-, — C 0 _ 3 alkyl-O — C 0 . 3 alkyl-, 
— ■ C 0 . 3 alkyl-NH— C 0 . 3 alkyl-, ^ 0 _ 3 alkyl-NH— C 3 _ 7 cy- 

alkyl-, 



cloalkyl-, — C 0 . 3 alkyl-N(C 0 . 3 alkyl)-C(O)— C 0 . 3 
— C 0 _ 3 alkyl-NH — S0 2 — C 0 _ 3 alkyl-, — C 0 . 3 alkyl-. 



alkyl-S— C 0 . 3 alkyl-, - 
alkyl-PH— C 0 _ 3 alkyl- 
direct bond. 



alkyl-SO,- 



,alkyl- 



^0-3 
^0-3 



-C(O) — C 0 _ 3 alkyl, or a 



-Ei E 2 , 
\cH 2 )m" 



Suitably, E 1 is CH. N, or CR 66 ; or B and E x together form 
30 a double bond, i.e., — CH=C. 

Suitably, E 2 is CH 2 , CHR 77 , C(OH)R 77 NH, NR 77 , O, S, 
— S(O)— , or — S(0) 2 — . 

Suitably, R 66 is independently selected from at each occur- 
rence from halogen, C 0 4 alkyl, — C(O) — O (C 0 4 alkyl), or 
— C(O)-N(C 0 . 4 alkyl)-(C 0 _ 4 alkyl). 

In an alternative embodiment of this invention, Non-Ary 
Cyc is: 



35 



k L(CH 2 k 

— C"\ X E 2 , 
y (CH 2 )m" 



R77 



/ 



(CH 2 K-, 



(CH 2 y 



(CH2) m 



-R7 



V 



(CH 2 )e' 
(CR 2 )d\ 



^ 2 



(CH 2 )e" 



R7 



\ (CH 2 y / 
(cn 2 y 



, (CH 2 )e" 



45 



50 



55 



wherein 

d is an integer having a value of 1, 2, 3, or 4; 
d' is 0, or an integer having a value of 1, 2, or 3; 
d" is 0, or an integer having a value of 1 , 2, or 3; 
e is 0, or is an integer having a value of 1 , 2, 3, or 4; 
e' is 0, or an integer having a value of 1, 2, or 3; 
e" is 0, or an integer having a value of 1 , 2, or 3; 
f is 0, or is an integer having a value of 1, 2, or 3: 
d+e is 2, 3, 4, 5, or 6; 
d'+e"=d 
e'+e'-m 




n = 1 to 4 
m = 0 to 4 
n + m = 2 to 6 

El =CH,CR6,Nor B — El 
can equal double bond (C^=C); 



1 to 4 

= 0 to 3 
m' = 1 to 5: 



p = 0 to 3 
q = 0 to 4 
q' = 0 to 4 
r = 0 to 4 
r' = 0 to 4 

q + q' + r + r' = 2 to 6; 



= 0to3 
= 0 to 4 
= 0to4 
= 0to4 
= 0to4 
-q' +r + r" 



= 2 to 7. 



60 



In another embodiment of the present invention, the com- 
pounds of Formula(s) (I) and (la), (II) and (Ha), (III) and 
(Ilia), (IV) and (IVa), (V) and (Va), (VI), (Vla-VIi), (VIII), 
(Villa), (IX), (IXa), (A), (Al), (B), and (Bl), may also 
include for the X term, the X moieties as disclosed in WO 
2004/073628, published September 2004, Boelim et al., 
whose disclosure is incorporated by reference herein. 
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Another aspect of the invention are compounds of Formula 
(II) and (Ha) represented by the structure: 



(II) 




(Ila) 



wherein 

G x and G 2 are nitrogen: 
G 3 is CH 2 ; 



35 



G 4 is CH; 

R, is C(Z)N(R 10 ,)(CR 10 R 20 ) V R„ C(Z)O(CR 10 R 20 ) v R„ 
N(R 10 ,)C(Z)(CR 10 R 20 ) V R„ N(R 10 ,)C(Z)N(R 10 .) 
(CR 10 R 20 )^, or N(R 10 .)OC(Z)(CR 10 R 20 ) V R,; 

R r is independently selected at each occurrence from halo- 
gen, C 1-4 alkyl, halo-substituted-C^ alkyl, cyano, nitro, 
(CR 10 R 20 ) V ,NR^,, (CR 10 R 20 ) v ,C(O)R 12J SR 5 , S(0)R 5 , 
S(0) 2 R 5 , or(CR 10 R 20 ) y ,OR 13 ; 

R^, is hydrogen, C U10 alkyl, C 3 . 7 cycloalkyl, C 3 . 7 cycloalkyl 
C 1 _ l0 alkyl, aryl, arylC^Qalkyl, heteroaryl, heteroaryl 
C x _ 10 alkyl, heterocyclic, or heterocyclylC^^ alkyl moi- 
ety, which moieties, excluding hydrogen, may all be 
optionally substituted; 

X is R 2 , OR 2 „ S(0) m R 2 „ (CH 2 ) w .N(R 10 ,)S(O) w R 2 „ (CH 2 ),N 
(R 10 .)C(O)R 2 „ (CH 2 ) W ,NR 4 R 14 , (CH 2 ) K .N(R 2 ,)(R 2 ..) 5 or 
N(R 10 .)R A NH— C(=N— CN)NRqRq'; 

X, is N(R n ), O, S(0) m , or CR 10 R 20 ; 

R h is selected from an optionally substituted alkyl, 
— CH 2 — C(0)— CH 2 — — CH 2 — CH 2 — CH 2 — 
CH 2 — — - CH 2 — C(O)N(R 10 ,)CH 2 — CH 2 — , — CH 2 — N 
(R 10 .)C(O)CH 2 — — CH 2 — CH(OR 10 .) — CH, — , 
— CH 2 — C(0)0 — CH, — CH 2 — , or — CH 2 — CH 2 — 6— 
C(0)CH 2 — ; 

R^ and R q . are independently selected at each occurrence from 
hydrogen, C U10 alkyl, C 3 _ 7 cycloalkyl, C 3 . 7 cycloalkylC 1 . 10 
alkyl, C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalkenyl-Cj.^alkyl, 
aryl, arylC^^ alkyl, heteroaryl. heteroarylC^^ alkyl, het- 
erocyclic, or a heterocyclylC^o alkyl moiety, wherein all 
of the moieties except for hydrogen, are optionally substi- 
tuted, or R q and R^, together with the nitrogen to which they 
are attached form an optionally substituted heterocyclic 



ring of 5 to 7 members, which ring may contain an addi- 
tional heteroatom selected from oxygen, nitrogen or sulfur; 
R-, is hydrogen, C x 10 alkyl, C 3 7 cycloalkyl, C 3 7 cycloalky- 
lalkvL aryl, arylC 1 . 10 alkyl, heteroaryl, heteroarylC 1 _ 10 
alkyl, heterocyclic, or a heterocyclylC^^ alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; or 

R 2 is the moiety (CR 10 R 20 )^X 1 (CR 10 R 20 )^C(A 1 )(A 2 ) 
(A 3 ), or (CR 10 R 20 ), 1 C(A 1 )(A 2 )(A 3 ); 
10 R 2 , is hydrogen, C 1 _ l0 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl, aryl, arylC^^ alkyl, heteroaryl, heteroaryl C x _ 10 
alkyl, heterocyclic, or a heterocyclylC^o alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; 
15 R 2 n is hydrogen, C 1 _ 10 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl, aiy r l, arylC 1 _ 10 alkyl, heteroaryl, heteroarylC 1 _ 10 
alkyl, heterocyclic, or a heterocyclylC^^ alkyl moiety, 
and wherein these moieties, excluding hydrogen, may be 
optionally; or wherein R 2 „ is the moiety (CR 10 R 20 ) f X 1 
20 (CR 10 R 20 ^C(A 1 )(A 2 )(A 3 ): 

A l is an optionally substituted C^^ alkyl, heterocyclic, het- 
erocyclic alkyl, heteroaryl, heteroaryl C^q alkyl, 
aryl, or aryl C 1 _ 10 alkyl; 
A 2 is an optionally substituted C^^ alkyl, heterocyclic, het- 
25 erocyclic C^q alkyl, heteroaryl, heteroaryl C^q alkyl, 
aryl, or aryl C uw alkyl; 
A 3 is hydrogen or is an optionally substituted C 1 . 10 alkyl; 
R 3 is a C x _ 10 alkyl. C 3 _ 7 cycloalkyl, C 3 7 cycloalkyl C 1 _ 10 
alkyl, aryl, arylC 1 _ 10 alkyl, heteroaryl, heteroarylC^^ 
30 alkyl, heterocyclic or a heterocyclylC 1 . 10 alkyl moiety, and 
wherein each of these moieties may be optionally substi- 
tuted; 

4 and R 14 are each independently selected at each occur- 



rence from hydrogen, C^ alkyl, C 3 . 7 cycloalkyl, C 3 _ 7 
cycloalkylC^alkyl, aryl, aryl-C 1 _ 4 alkyl, heterocyclic, 
heterocyclic C^ alkyl, heteroaryl or a heteroaryl C 1 _ 4 
alkyl moiety, and wherein each of these moieties, exclud- 
ing hydrogen, may be optionally substituted; or the R 4 and 
R 14 together with the nitrogen which they are attached 
40 form an optionally substituted heterocyclic ring of 4 to 7 
members, which ring optionally contains an additional het- 
eroatom selected from oxygen, sulfur or nitrogen; 
R 4 , and R 14 , are each independently selected at each occur- 
rence from hydrogen or C 1 _ 4 alkyl, or R 4 , and R 14 , together 
45 with the nitrogen to which they are attached form a hetero- 
cyclic ring of 5 to 7 members, which ring optionally con- 
tains an additional heteroatom selected from NR 9 ,; 
R 5 is independently selected at each occurrence from hydro- 
gen, C 1-4 alkyl, C 2 _ 4 alkenyl, C 2 . 4 alkynyl or NR 4 ,R 14> , 
50 excluding the moieties SR 5 being SNR 4 ,R 14 ,, S(0) 2 R 5 
being S0 2 H and S(0)R 5 being SOH; 
R 9 , is independently selected at each occurrence from hydro- 
gen, orC^ alkyl; 
R 10 and R 20 are independently selected at each occurrence 
55 from hydrogen or C x _ 4 alkyl ; 

R 10 , is independently selected at each occurrence from hydro- 
gen or C^alkyl; 
R t j is independently selected at each occurrence from hydro- 
gen or C^alkyl; 
60 R 12 is independently selected at each occurrence from hydro- 
gen, C 1-4 alkyl, halo- substituted C 1-4 alkyl, C 2 _ 4 alkenyl, 
C 2 _ 4 alkynyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 _ 4 alkyl, 
C 5 . 7 cycloalkenyl, C 5 _ 7 cycloalkenyl C 1-4 alkyl, aryl, 
arylCi.4 alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- 
65 clyl, or a heterocyclylC^ alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 
substituted; 
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R 13 is independently selected at each occurrence from hydro- 
gen, C U4 alkyl, halo-substituted C U4 alkyl, C 2 _ 4 alkenyl, 
C 2 _ 4 alkynyl. C 3 _ 7 cycloalkyl, C 3 . 7 cycloalk}dC 1 _ 4 alkyl, 
C 5 _ 7 cycloalkenyl, C 5 . 7 cycloalkenyl C 1-4 alkyl, aryl, 
arylC 1 _ 4 alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- 
clyl, or a heterocyclylC^ alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 
substituted; 

and R^, are each independently selected from hydrogen, 



10 



C l _ 4 alkyl, C 3 _ 6 cycloalkyl, C 3 _ 6 cyclo alkyl C^alkyl moi- 
ety, and wherein each of these moieties, excluding hydro- 
gen, may be optionally substituted; or R^ and R^ together 
with the nitrogen which they are attached form an option- 
ally substituted heterocyclic ring of 5 to 6 members, which 
ring optionally contains an additional heteroatom selected 
from oxygen, sulfur or NR 9 .; 
g is 0 or an integer having a value of 1, 2, 3, or 4; 
n' is independently selected at each occurrence from 0 or an 

integer having a value of 1 to 10; 
m is independently selected at each occurrence from 0 or an 20 

integer having a value of 1 or 2; 
q is 0 or an integer having a value of 1 to 1 0; 
q' is 0, or an integer having a value of 1 to 6; 
t is an integer having a value of 2 to 6; 
v is 0 or an integer having a value of 1 or 2; 
v' is independently selected at each occurrence from 0 or an 

integer having a value of 1 or 2; 
Z is independently selected at each occurrence from oxygen 
or sulfur; and 

apharmaceutically acceptable salt, solvate or physiologically 
functional derivative thereof. 

Another aspect of the invention are compounds of the 
formula: 



G 4 is CH; 

G 5 and G 6 are independently selected from nitrogen or CH; 
R, is C(Z)N(R 10 ,)(CR 10 R 20 ) V R„ C(Z)O(CR 10 R 20 ) v R„ 
N(R 10 ,)C(Z)(CR 10 R 20 ) V R„ N(R 10 ,)C(Z)N(R 10 ,) 
(CR 10 R 20 ) V R„ or N(R 10 ,)OC(Z)(CR 10 R 20 ) V R,; 
R r is independently selected at each occurrence from halo- 
gen, C 1 4 alkyl, halo-substituted-C^ alkyl, cyano, nitro, 
(CR 10 R 20 )„NRA*, (CR 10 R 2 o) v .C(0)R 12 , SR 5 , S(0)R 5 , 
S(O) 2 R 5 ,or(CR 10 R 20 ) v ,OR 13 ; 
R b is hydrogen, alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkyl 
C t _ 10 alkyl, aryl, aiylC^^alkyl, heteroaryl, heteroaryl 
alkyl, heterocyclic, or heterocyclylC^o alkyl moi- 
ety, which moieties, excluding hydrogen, may all be 
optionally substituted; 
15 X is R 2 , OR 2 ,, S(0) m R 2 „ (CH 2 ) K ,N(R 10 ,)S(O) w R 2 ,, (CH 2 )„,N 
(R 10 ,)C(O)R 2 „ (CH 2 ) W ,NR 4 R 14 , (CH 2 ) W ,N(R 2 ,)(R 2 „), or 
N(R 10 .)R A NH — C(=N — CN)NRqRq'; 
X l is N(R n ), O, S(0) m , or CR 10 R 20 ; 
R^ is selected from an optionally substituted C 1 . 10 alkyl, 



:h 2 — 

— CH 2 ^C(O)N(R 10 ,)CH 2 — CH 2 — , — CH 2 — N 




(Ri'fc or 



wherein 

G 1 and G 2 are nitrogen: 

G 3 is CH 2 ; 



CH 2 

CH 2 ^ 

(R 10 .)C(O)CH 2 — --CH 2 — CH(OR 10 ,)— CH 2 — , 
—CR 2 —C(0)0—CR 2 —CR 2 — or— CH 2 — CH 2 — O— 
C(0)CH 2 — ; 

25 R^ and R^, are independently selected at each occurrence from 
hydrogen, C^q alkyl, C 3 _ 7 cycloalkyl, C^cycloalkylC^o 
alkyl, C 5 _ 7 cycloalkenyl, C 5 . 7 cycloalkenyl-C^oalkyl, 
aryl, arylC 1 _ 10 alkyl, heteroaryl, heteroarylC 1 _ 10 alkyl, het- 
erocyclic, or a heterocyclylCj^o alkyl moiety, wherein all 
30 of the moieties except for hydrogen, are optionally substi- 
tuted, or R^ and R^, together with the nitrogen to which they 
are attached form an optionally substituted heterocyclic 
ring of 5 to 7 members, which ring may contain an addi- 
tional heteroatom selected from oxygen, nitrogen or sulfur; 
35 R 2 is hydrogen, C 1 _ 10 alkyl, C 3 _ 7 cycloalkyl, C 3 . 7 cycloalky- 
lalkyl, aryl, arylC^^ alkyl, heteroaryl, heteroarylC^Q 
(III) alkyl, heterocyclic, or a heterocyclylC^^ alkyl moiety, 

and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; or 
40 R 2 is the moiety (CR 10 R 20 )^.X 1 (CR 10 R 20 ) ? C(A 1 )(A 2 ) 
(As), or (CR 10 R 20 ) 9 .C(A 1 )(A 2 )(A 3 ); 
R 2 , is hydrogen, C^^ alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl, aryl, arylC^^ alkyl, heteroaryl, heteroarylC^o 
alkyl, heterocyclic, or a heterocyclylC^^ alkyl moiety, 
45 and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; 
R 2 „ is hydrogen, C 1 _ 10 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl, aryl, arylC^^ alkyl, heteroaryl, heteroaryl C x _ 10 
alkyl, heterocyclic, or a heterocyclylC^^ alkyl moiety, 
and wherein these moieties, excluding hydrogen, may be 
optionally; or wherein R 2 , is the moiety (CR 10 R 20 ) / X 1 
(CR^R^C^XA.XAj); 
A l is an optionally substituted C 1 . 10 alkyl, heterocyclic, het- 
erocyclic C 1 _ 10 alkyl, heteroaryl, heteroaryl alkyl, 
aryl, or aryl C^q alkyl; 
A 2 is an optionally substituted C ul0 alkyl, heterocyclic, het- 
erocyclic C^q alkyl, heteroaryl, heteroaryl C^q alkyl, 
aryl, or aryl C 1 _ 10 alkyl; 
A 3 is hydrogen or is an optionally substituted C lml0 alkyl; 
60 R 3 is a C 1 _ 10 alkyl. C 3 _ 7 cycloalkyl, C 3 . 7 cycloalkyl C 1 _ 10 
alkyl, aryl, arylC^^ alkyl, heteroaryl, heteroarylC^^ 
alkyl, heterocyclic or a heterocyclylC^Q alkyl moiety, and 
wherein each of these moieties may be optionally substi- 
tuted: 

65 R 4 and R 14 are each independently selected at each occur- 
rence from hydrogen, C 1-4 alkyl, C 3 . 7 cycloalkyl, C 3 _ 7 
cycloalkylC 1 _ 4 alkyl s aryl, aryl-C^ alkyl, heterocyclic, 



(Ilia) 50 



55 
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heterocyclic C 1-4 alkyl, heteroaryl or a heteroaryl C 1-4 
alkyl moiety, and wherein each of these moieties, exclud- 
ing hydrogen, may be optionally substituted; or the R 4 and 
R 14 together with the nitrogen which they are attached 
form an optionally substituted heterocyclic ring of 4 to 7 5 
members, which ring optionally contains an additional het- 
eroatom selected from oxygen, sulfur or nitrogen; 

R 4 , and R 14 . are each independently selected at each occur- 
rence from hydrogen or C 1-4 alkyl, or R 4 , and R 14 , together 
with the nitrogen to which they are attached form a hetero - l o 
cyclic ring of 5 to 7 members, which ring optionally con- 
tains an additional heteroatom selected from NR 9 .; 

R 5 is independently selected at each occurrence from hydro- 
gen, C 1-4 alkyl, C 2 _ 4 alkenyl, C 2 _ 4 alkynyl or NR 4 ,R 14 ,, 
excluding the moieties SR 5 being SNR 4 R 14 -, S(0) 2 R 5 15 
being S0 2 H and S(0)R 5 being SOH; 

R 9 , is independently selected at each occurrence from hydro- 
gen, or C 1 _ 4 alkyl; 

R 10 and R 20 are independently selected at each occurrence 
from hydrogen or C^alkyl; 20 

R 10 , is independently selected at each occurrence from hydro- 
gen or Q^alkyl; 

R l 1 is independently selected at each occurrence from hydro- 
gen or C^alkyl; 

R 12 is independently selected at each occurrence from hydro- 25 
gen, C U4 alkyl, halo -substituted alkyl, C 2 _ 4 alkenyl, 
C 2 _ 4 alkynyl, C 3 _ 7 cycloalkyl, C 3 . 7 cycloalk}dC 1 _ 4 alkyl, 
C 5 _ 7 cycloalkenyl, C 57 cycloalkenyl C 1-4 alkyl, aryl, 
arylC^ alkyl, heteroaryl, heteroarylC 1 _ 4 alkyl, heterocy- 
clyl, or a heterocyclic^ alkyl moiety, and wherein each 30 
of these moieties, excluding hydrogen, may be optionally 
substituted; 

R 13 is independently selected at each occurrence from hydro- 
gen, C 2 _ 4 alkyl, halo -substituted C 1-4 alkyl, C 2 _ 4 alkenyl, 
C 2 _ 4 alkynyl. C 3 _ 7 cycloalkyl, C 3 . 7 cycloalk}dC 1 _ 4 alkyl, 35 
C 5 _ 7 cycloalkenyl, C 5 . 7 cycloalkenyl C 1 _ 4 alkyl, aryl, 
arylC^ alkyl, heteroaryl, heteroarylC^ alkyl, heteroc}'- 
clyl, or a heterocyclylC^ alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 
substimted; 40 

R^ and R^ are each independently selected from hydrogen, 
C 1-4 alkyl, C 3 _ 6 cycloalkyl, C 3 _ 6 cycloalkylC ^alkyl moi- 
ety, and wherein each of these moieties, excluding hydro- 
gen, may be optionally substituted; or R^ and R^ together 
with the nitrogen which they are attached form an option- 45 
ally substituted heterocyclic ring of 5 to 6 members, which 
ring optionally contains an additional heteroatom selected 
from oxygen, sulfur or NR 9 ,; 

g is 0 or an integer having a value of 1, 2, 3, or 4; 

n' is independently selected at each occurrence from 0 or an 50 
integer having a value of 1 to 1 0; 

m is independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2; 

q is 0 or an integer having a value of 1 to 10; 

q' is 0, or an integer having a value of 1 to 6; 55 

t is an integer having a value of 2 to 6; 

v is 0 or an integer having a value of 1 or 2; 

v' is independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2; 

Z is independently selected at each occurrence from oxygen 60 
or sulfur; and 

apharmaceutically acceptable salt, solvate or physiologically 
functional derivative thereof. 

It should be recognized that the difference between com- 65 
pounds of Formula (I) and (la), and Formula (II) and (Ha) and 
those of Formulas (III) and (Ilia) through Formula (V) and 
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(Va) lie not only in the in the ring substitution of the R x group, 
but the ring positions of the nitrogen in the pyridyl ring, e.g. 
the G5 and G6 variables. All of the remaining variables have 
the same meaning for Formulas (III) and (Ilia) through For- 
mula (V) and (Va) as those described herein for Formula (I) 
and (la), etc. 

Another aspect of the invention are compounds of the 
formula: 



(IV) 

Rl 




(IVa) 



G l and G 2 are nitrogen: 
G 3 is CH 2 ; 
G 4 is CH; 

G 5 and G 6 are independently selected from nitrogen or CH; 

Ri is C(Z)N(R 10 .)(CR 10 R 20 ) V R„ C(Z)O(CR 10 R 20 ) v R 6 , 
N(R 10 ,)C(Z)(CR 10 R 20 ) V R„ N(R 10 ,)C(Z)N(R 10 ,) 
(CR 10 R 20 ) y R„ or N(R 10 ,)OC(Z)(CR 10 R 20 ) V R A ; 

R r is independently selected at each occurrence from halo- 
gen, C : 4 alkyl, halo-substituted-C^ alkyl, cyano, nitro, 
(CR 10 R 20 ) V .NRA,., (CR 10 R 20 ) v .C(O)R 12 , SR 5 , S(0)R 5 , 
S(0) 2 R 5 , or(CR 10 R 20 ) v .OR 13 ; 

R^ is hydrogen, C 1 _ 10 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkyl 
alkyl, aryl, arylC^oalkyl, heteroaryl, heteroaryl 
C L _ 10 alkyl, heterocyclic, or heterocyclic^ _ 10 alkyl moi- 
ety, which moieties, excluding hydrogen, may all be 
optionally substituted; 

X is R 2 , OR 2 „ S(0) m R 2 „ (CH 2 )„,N(R 10 ,)S(O) w R 2 ,, (CH 2 )„,N 
(R 10 ,)C(O)R 2 ,, (CH 2 )„,NR 4 R 14 , (CH 2 )„N(R 2 ,)(R 2 „), or 
N(R : 0 .)R A NH — C(=N — CN)NRqRq' ; 

X, isN(R n ), O, S(0) m , orCR 10 R 20 ; 

R^ is selected from an optionally substituted C 1 _ 10 alkyl, 
— CH 2 — C(0)^CH,— , — CH 2 — CH 2 — O— CH,— 
CH 2 — , — CH,— C(O)N(R 10 .)CH 2 ^CH 2 — — CH 2 — N 
(R 10 ,)C(O)CH 2 — , — CH 2 -CH(OR 10 ,)-CH 2 -, 
— CH. — C(0)0 — CH 2 — CH 2 — , or— CH 2 — CH 2 — O— 
C(0)CH 2 — ; 

R^, and R^, are independently selected at each occurrence from 
hydrogen, C 1 _ 10 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 _ 10 
alkyl, C 5 _ 7 cycloalkenyl, C 5 . 7 cycloalkenyl -C^oalkyl, 
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aryl, arylC^^ alkyl, heteroaryl, heteroarylC^^ alkyl, het- R 12 is independently selected at each occurrence from hydro- 

erocyclic, or a heterocyclic^,-, alkyl moiety, wherein all gen , C U4 alkyl, halo-substituted C,_ 4 alkyl, C 2 _ 4 alkenyl, 

of the moieties except for hydrogen, are optionally substi- c 9 4 alkynyl, C 3 7 cycloalkyl, C 3 ^ycloalkylC, 4 alkyl, 

tuted,orR g andR^togetherwiththenitrogentowhichthey c ~ ? C y C loalkenyl, C, 7 cvcloalkenvl C x 4 alkyl, aryl, 

are attached form an optionally substituted heterocyclic 5 JC ^ heteroaiyl? heteroarylC, 4 alkyl, heterocy- 

ring of 5 to 7 members, which ring may contain an addi- , , , A , ,~ « , . ^ , , . , 

^. & ! , , , 1 ' j x- i,c clyl, or a heterocy clylC. 4 alkyl moiety, and wherein each 

tional heteroatom selected from ox}'gen, nitrogen or sulfur; / ' 

_ . , , ^ « , ~, ! 11 1 ^ 1 11 oi these moieties, excluding hvdrogen, may be optionally 

R 2 is hydrogen, alkyl, C 3 _ 7 cycloalkyl, C 3 . 7 cycloalky- substituted' 

lalkyl, aryl, arylC^^ alkyl, heteroaryl, heteroarylC^o ' 

alkyl, heterocyclic, or a heterocyclic alkyl moiety, 10 R 13 is independently selected at each occurrence from hydro- 

and wherein each of these moieties, excluding hydrogen, gen, C U4 alkyl, halo-substituted C u4 alkyl, C 2 _ 4 alkenyl, 

may be optionally substituted; or C,_ 4 alkynyl, C 3 7 cycloalkyl, C 3 _ 7 cycloalkylC 14 alkyl, 

R 2 is the moiety (CR 10 R 20 )^,X 1 (CR 10 R 20 )^C(A 1 )(A 2 ) C 5 . 7 cycloalkenyl, C 5 . 7 cycloalkenyl C U4 alkyl, aryl, 

(A 3 ), or (CR 10 R 20 ) ? .C(A 1 )(A 2 )(A 3 ); arylC^ alkyl, heteroaryl, heteroarylC 1 _ 4 alkyl, heterocy- 

R 2 , is hydrogen, C 140 alkyl, C 3 . 7 cycloalkyl, C 3 . 7 cycloalky- clyl, or a heterocyclylC^ alkyl moiety, and wherein each 

lalkyl. aryl, arylC^^ alkyl, heteroaryl, heteroarylC^^ of these moieties, excluding hydrogen, may be optionally 

alkyl, heterocyclic, or a heterocyclylC^^ alkyl moiety, substituted; 

mit^TZn^l substoted 0 ^ 5 eXdUdinS hydr0gen ' R d and R rf are each independently selected from hydrogen, 

P y 5 20 C l 4 alkyl. C 3 6 cycloalkyl, C 3 6 cycloalkylC 1 4 alkyl moi- 

R2 lS d a° g r a &]C° aiky l\k\ toeroa'l 1 ' heteo^T^' 6ty ' and Wherein 6aCh ° f theSe m ° ietieS ' excludin 8 

n i 1 . ' "v 1-10 a! 11^' n 1 -il 10 sen, may be optionally substituted; or R, and R- together 

alkyl, heterocyclic, or a heterocyclic, 10 alkyl moiety, . ' . , .", * , 1 ^ . 

and wherein these moieties, excluding hydrogen, may be Wlth the mtro S en whlch the >' are attached form 811 °P tlon - 

optionally; or wherein R 2 „ is the moiety (CR 10 R 20 )^ 1 25 ally substiUited heterocyclic ring of 5 to 6 members, which 

(CR 10 R^ 0 ) C(A 1 )(A 2 )(A 3 ); r i n S optionally contains an additional heteroatom selected 

A, is an optionally substituted C^q alkyl, heterocyclic, het- from ox y§ en ' sulmr or NR 9^ 

erocyclic C 110 alkyl, heteroaryl, heteroaryl C 1 _ 10 alkyl, g is 0 or an integer having a value of 1, 2, 3, or 4; 

aryl, or aryl C^q alkyl; n t j s independently selected at each occurrence from 0 or an 

A 2 is an optionally substituted C^q alkyl, heterocyclic, het- 30 integer having a value of 1 to 10; 

erocyclic C, in alkyl, heteroaryl, heteroaryl C, in alkyl, . . , , A1 . L , A , - « 

, /A i_iU m is independently selected at each occurrence from 0 or an 

aryl, or aryl C, 10 alkyl; . * . , P< 

. 1 1 . , . 1 _ „ , integer having a value of l or 2; 
A 3 is hydrogen or is an optionally substituted C 1 10 alkyl; 

R is a C alkvl C cvcloalkvl C cvcloallcvl C q is 0 or an integer having a value of 1 to 10; 

alkyl, aryl, arylC^^ alkyl, heteroaryl, heteroarylC^^ q' is 0, or an integer having a value of 1 to 6; 

alkyl, heterocyclic or a heterocyclylC 1 _ 10 alkyl moiety, and t is an integer having a value of 2 to 6; 

wherein each of these moieties may be optionally substi- y fa Q or an integer hjwfag fl ya]ue of j Qr 2; 

_ . ' i-i 1111 1 V is independently selected at each occurrence from 0 or an 

R 4 and R, 4 are each independently selected at each occur- 40 • . i • i ^ i 

4 _p i i ^ 11 i i ii i r* integer having a value of 1 or 2; 
rence from hydrogen, C 1 4 alkyl, C 3 7 c)'cloalkyl, C 3 7 

cycloalkylC^alkyl, aryl, aryl-C^ alkyl, heterocyclic, Z is independently selected at each occurrence from oxygen 

heterocyclic C 1-4 alkyl, heteroaryl or a heteroaryl or su l mr ? and 

alkvl moiety, and wherein each of these moieties, exclud- . . „ ^111^1 1 • 1 • « 

. « j J , jL . -n 1^,1 ,1 ^ 1 a pharmaceutically acceptable salt, solvate or physiologically 

ing hydrogen, mav be optionally substituted; or the R 4 and 4s ^ • 1 1 • • 1 r 

R 14 together with the nitrogen which they are attached fbnctlonal denvatlve mereof - 

form an optionally substituted heterocyclic ring of 4 to 7 Representative examples of Formula (IV) and (IVa) are: 

members, which ring optionally contains anadditional het- 4-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-dinuorophe- 

eroatom selected from oxygen, sulfur or nitrogen; nyl)-7-oxo-7,8-dihydro P yrido[2,3-d] P yrimidin-4-yl]ben- 

R 4 , and R 14 , are each independently selected at each occur- 50 zo [ c ac jj 

rence from hydrogen or C, 4 alkyl, or R 4 - and R 14 , together . r ^ rr « /j. a1 . . , 1n . i 0 ,~ , , 

vwu • 7 u- i. a i. * 4-[2-{[3-(diethylamino)propyl amino}-8-(2,6-difluorophe- 

with the mtrogen to which thev are attached form a hetero- , L N L _ v 1M ; r . 1 r ^ ^ « . • i< , n v T 

v - fr + n i " i- i • + - 11 nyl)-7-oxo-7,8-dihyaropyndo[2,3-d]pynniidm-4-yl]-N- 

cychc ring ol 5 to 7 members, which ring optionally con- iu 

tains an additional heteroatom selected from NR 9 ,; propylbenzamide 

R 5 is independently selected at each occurrence from hydro- 55 4-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluorophe- 

gen, alkyl, C,. 4 alkenyl, C 2 . 4 alkynyl or NR 4 ,R 14 , nyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-N- 

excluding the moieties SR 5 being SNR 4 R 14 ., S(0) 2 R 5 (l-methylethyl)benzamide 

being S0 2 H and S(0)R 5 being SOH; N-cyclopropyl-4-[2-{[3-(diethylamino)propyl]amino}-8-(2, 

R 9 . is independently selected at each occurrence from hydro- 6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 

gen, or C 1-4 alkyl; 60 midin-4-yl]benzamide 

R 10 and R 20 are independently selected at each occurrence 4-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluorophe- 

from hydrogen or C 1 _ 4 alkyl; nyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-N- 

R 10 , is independently selected at each occurrence from hydro- (4-fluorophenyl)benzamide 

gen or C^alkyl; 65 4-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluorophe- 

Rj_ l is independently selected at each occurrence from hydro- nyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-N-l , 

gen or C^alkyl; 3-thiazol-2-ylbenzamide 



US 7,678 : 

37 

Another aspect of the invention are compounds of the 
formula: 




10 



15 

(Va) 

20 



25 



wherein 

G x and G 2 are independently selected from nitrogen or car- 
bon: 35 

G 3 isCH 2 ; 
G 4 is CH; 

G 5 and G 6 are nitrogen and CH, provided that only one of G5 
or G6 is nitrogen and the other is CH; 

R, is C(Z)N(R 10 ,)(CR 10 R 20 ) V R„ C(Z)O(CR 10 R 20 ) v R„ 40 
N(R 10 ,)C(Z)(CR 10 R 20 ) V R„ N(R 10 ,)C(Z)N(R 10 .) 
(CR 10 R 20 )^, or N(R 10 ,)OC(Z)(CR 10 R 20 ) V R,; 

R r is independently selected at each occurrence from halo- 
gen, C 2 4 alkyl, halo-substituted-C^ 4 alkyl, cyano, nitro, 
(CR 10 R 20 ),NR^,, (CR 10 R 20 ) v ,C(O)R 12? SR 5; S(0)R 5 , 45 
S(0) 2 R 5 , or(CR 10 R 20 ) v ,OR 13 ; 

R b is hydrogen, C uw alkyl, C 3 . 7 cycloalkyl, C 3 _ 7 c)'cloalkyl 
C^^ alkyl, aryl, arylC^oalkyl, heteroaryl, heteroaryl 
C^q alkyl, heterocyclic, or heterocyclylC^o alkyl moi- 
ety, which moieties, excluding hydrogen, may all be 50 
optionally substituted; 

X is R 23 OR 2 ,, S(0) m R 2 , (CH 2 ) K ,N(R 10 .)S(O) m R 2 ,, (CH 2 )„, 
N(R 10 .)C(O)R 2 „ (CH 2 )„.NR 4 R 14 , (CH 2 ) K .N(R 2 .)(R 2 ..), or 
N(R 10 .)R^NH — C(=N — CN)NRqRq' ; 

X x is N(R n ), O, S(0) m , or CR 10 R 20 ; 55 
R h is selected from an optionally substituted C U10 alkyl, 
— CH 2 — C(0)— CH 2 — , — CH 2 — CH 2 — 0~—CB 2 — 
CH 2 — --CH 2 ^C(O)N(R 10 ,)CH 2 ^CH 2 — , — CH 2 — N 
(R 10 .)C(O)CH 2 ^ ? ^CH 2 ^CH(OR 10 ,)--CH, — 

CH 2 — C(0)O^CH,^CH 2 — , or— CH 2 — CH 2 — 6— 60 
C(0)CH 2 — ; 

R^ and R q . are independently selected at each occurrence from 
hydrogen, C^^ alkyl, C 3 _ 7 cycloalkyl. C 3 . 7 cycloalkylC 1 . 10 
alkyl, C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalkenyl-C^^alkyl, 
aryl, aiylC 1 _ 10 alkyl, heteroaryl, heteroarylC 1 . 10 -alkyl, 65 
heterocyclic, or a heterocyclylC^o alkyl moiety, wherein 
all of the moieties except for hydrogen, are optionally 
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substituted, or R^ and R^. together with the nitrogen to 
which they are attached form an optionally substituted 
heterocyclic ring of 5 to 7 members, which ring may con- 
tain an additional heteroatom selected from oxygen, nitro- 
gen or sulfur; 

R 2 is hydrogen, C U10 alkyl, C 3 _ 7 cycloalkyl, C 3 . 7 cycloalky- 
lalkyl, aryl, arylC^^ alkyl, heteroaryl, heteroarylC 1 _ 10 
alkyl, heterocyclic, or a heterocyclylC^o alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; or 

R 2 is the moiety (CR 10 R 20 )^.X 1 (CR 10 R 20 )^C(A 1 )(A 2 ) 
(A 3 ), or (CR 10 R 20 )^C(A 1 )(A 2 )(A 3 ); 

R 2 , is hydrogen, alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl, aryl, arylC^^ alkyl, heteroaryl, heteroarylC^^ 
alkyl, heterocyclic, or a heterocyclylC^o alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; 

R,., is hydrogen, C L _ 10 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl, aryl, arylC^o alkyl, heteroaryl, heteroaryl C x _ 10 
alkyl, heterocyclic, or a heterocyclylC^^ alkyl moiety, 
and wherein these moieties, excluding hydrogen, may be 
optionally; or wherein R 2 „ is the moiety (CR 10 R 20 ) r X 1 
(CR 10 R 2 o) ? C(A 1 )(A 2 )(A 3 ): 

A l is an optionally substituted C^^ alkyl, heterocyclic, het- 
erocyclic C^q alkyl, heteroaryl, heteroaryl C^q alkyl, 
aryl, or aryl C U10 alkyl; 

A 2 is an optionally substituted C 1 _ l0 alkyl, heterocyclic, het- 
erocyclic C uw alkyl, heteroaryl, heteroaryl C 1 _ 10 alkyl, 
aryl, or aryl C 1 . 10 alkyl; 

A 3 is hydrogen or is an optionally substituted C 1 _ 10 alkyl; 

R 3 is a C 1 _ 10 alkyl. C 3 _ 7 cycloalkyl, C 3 . 7 cycloalkyl C x _ 10 
alkyl, aryl, arylC^Q alkyl, heteroaryl, heteroarylC^o 
alkyl, heterocyclic or a heterocyclic^ 10 alkyl moiety, and 
wherein each of these moieties may be optionally substi- 
tuted: 

R 4 and R 14 are each independently selected at each occur- 
rence from hydrogen, C±_ 4 alkyl, C 3 . 7 cycloalkyl, C 3 _ 7 
cycloalkylC^alkyl, aryl, aryl-C 1 _ 4 alkyl, heterocyclic, 
heterocyclic C 1-4 alkyl, heteroaryl or a heteroaryl C 1-4 
alkyl moiety, and wherein each of these moieties, exclud- 
ing hydrogen, may be optionally substituted; or the R 4 and 
R i4 together with the nitrogen which they are attached 
form an optionally substituted heterocyclic ring of 4 to 7 
members, which ring optionally contains an additional het- 
eroatom selected from oxygen, sulfur or nitrogen; 

R 4 , and R 14 , are each independently selected at each occur- 
rence from hydrogen or C lm4 alkyl, or R 4 and R 14 , together 
with the nitrogen to which they are attached form a hetero- 
cyclic ring of 5 to 7 members, which ring optionally con- 
tains an additional heteroatom selected from NR 9 ; 

R 5 is independently selected at each occurrence from hydro- 
gen, C x _ 4 alkyl, C 2 . 4 alkenyl, C 2 . 4 alkynyl or NR 4 ,R 14 ,, 
excluding the moieties SR 5 being SNR 4 ,R 14 ,, S(0) 2 R 5 
being S0 2 H and S(0)R 5 being SOH; 

R 9 , is independently selected at each occurrence from hydro- 
gen, orC^ alkyl; 

R 10 and R 20 are independently selected at each occurrence 
from hydrogen or C^alkyl; 

R 10 , is independently selected at each occurrence from hydro- 
gen or C^alkyl; 

R u is independently selected at each occurrence from hydro- 
gen or C^alkyl; 

R 12 is independently selected at each occurrence from hydro- 
gen, C l _ 4 alkyl, halo- substituted C^ alkyl, C 2 _ 4 alkenyl, 
C 2 _ 4 alkynyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 _ 4 alkyl, 
C 5 . 7 cycloalkenyl, C 5 _ 7 cycloalkenyl C 1 . 4 alkyl, aryl, 
arylC^ alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- 
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clyl, or a heterocyclylC^ alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 
substituted; 

R 13 is independently selected at each occurrence from hydro- 
gen, alkyl, halo -substituted C x _ 4 alkyl, C 2 _ 4 alkenyl, 5 
C 2 _ 4 alkynyl, C 3 _ 7 cycloalkyl, C 3 . 7 cycloalk>dC 1 _ 4 alkyl, 
C 5 _ 7 cycloalkenyl, C 5 . 7 cycloalkenyl C 1-4 alkyl, aryl, 
arylC^ alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- 
clyl, or a heterocyclylC^ alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 10 
substituted; 

and R d , are each independently selected from hydrogen, 
C a _ 4 alkyl, C 3 _ 6 cycloalkyl, C 3 _ 6 cycloalkylC 1 _ 4 alkyl moi- 
ety, and wherein each of these moieties, excluding hydro- 
gen, may be optionally substituted; or and R^ together 15 
with the nitrogen which they are attached form an option- 
ally substituted heterocyclic ring of 5 to 6 members, which 
ring optionally contains an additional heteroatom selected 
from oxygen, sulfur or NR 9 ,; 

g is 0 or an integer having a value of 1, 2, 3, or 4; 20 

n ( is independently selected at each occurrence from 0 or an 
integer having a value of 1 to 1 0; 

m is independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2; 

q is 0 or an integer having a value of 1 to 10; 25 

q' is 0, or an integer having a value of 1 to 6; 

t is an integer having a value of 2 to 6; 

v is 0 or an integer having a value of 1 or 2; 

v' is independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2; 30 

Z is independently selected at each occurrence from oxygen 
or sulfur; or 

apharmaceutically acceptable salt, solvate or physiologically 
functional derivative thereof. ^ 

Another aspect of the invention are compounds of the 
formula: 



(VI) 




60 



wherein 

G 1 and G 2 are independently selected from nitrogen or CH: 65 

G 3 is CH 2 ; 
G 4 is CH; 
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one of G5, G6, G7 and G8 is nitrogen and the others are CH; 
is C(Z)N(R 10 .)(CR 10 R 20 ) v R i , C(Z)O(CR 10 R 20 ),R 4 , 
N(R 10 .)C(Z)(CR 10 R 20 ) V R„ N(R 10 ,)C(Z)N(R 10 ,) 
(CR 10 R 20 ) v R i; or N(R 10 ,)OC(Z)(CR 10 R 20 ) V R 6 ; 

R r is independently selected at each occurrence from halo- 
gen, Q.4 alkyl, halo-substituted-C^ alkyl, cyano, nitro, 
(CR 10 R 20 ) >y NR (/ R </ ., (CR 10 R 20 )„C(O)R 12 , SR 5 , S(0)R 5 , 
S(0) 2 R 5 , or(CR 10 R 20 )„OR 13 ; 

R^ is hydrogen, alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkyl 
C i _ 10 alkyl, aryl, arylC 1 _ 10 alkyl, heteroaryl, heteroaryl 
C 1 _ 10 alkyl, heterocyclic, or heterocyclylC^Q alkyl moi- 
ety, which moieties, excluding hydrogen, may all be 
optionally substituted; 

X is R 2 , OR 2 „ S(0) w R 2 „ (CH 2 )„,N(R 10 ,)S(O) w R 2 „ (CH 2 )„N 
(R 10 ,)C(O)R 2 ,, (CH 2 ) W NR 4 R 14 , (CH 2 )„N(R 2 ,)(R 2 ,), or 
N(R 10 ,)R A NH — C(=N — CN)NRqRq'; 

X, isN(R n ), O, S(0) m , orCR 10 R 20 ; 

R^ is selected from an optionally substituted alkyl, 
— CH 2 — C(0)^CH 2 — , — CH 2 — CH 2 — O— CH 2 — 
CH 2 — , — - CH,— C(O)N(R 10 .)CH 2 — CH 2 — , — CH 2 — N 
(R 10 ,)C(O)CH 2 — , CH 2 — CH(OR 10 ,)— CH 2 — 
— CH 2 — C(0)0— CH 2 — CH 2 — or— CH 2 — CH 2 ^0— 
C(0)CH 2 — ; 

R^ and R^, are independently selected at each occurrence from 
hydrogen, C 1 _ l0 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 _ 10 
alkyl, C 5 . 7 cycloalkenyl, C 5 . 7 cycloalkenyl-C^oalkyl, 
aryl, arylC^o alkyl, heteroaryl, heteroarylC^o alkyl, het- 
erocyclic, or a heterocyclylCj^o alkyl moiety, wherein all 
of the moieties except for hydrogen, are optionally substi- 
tuted, or R q and R^, together with the nitrogen to which they 
are attached form an optionally substituted heterocyclic 
ring of 5 to 7 members, which ring may contain an addi- 
tional heteroatom selected from oxygen, nitrogen or sulfur; 

R 2 is hydrogen, C 1 _ 10 alkyl, C 3 _ 7 cycloalkyl, C 3 . 7 cycloalky- 
lalkyl, aryl, arylC 1 . 10 alkyl, heteroaryl, heteroarylC 1 _ 10 
alkyl, heterocyclic, or a heterocyclylC^^ alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; or 

R 2 is the moiety (CR 10 R 20 )^X 1 (CR 10 R 20 )^C(A 1 )(A 2 ) 
(A3), or (CR 10 R 20 )^ 1 C(A 1 )(A 2 )(A 3 ); 

R 2 . is hydrogen, C 1-10 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl, aryl, arylC^^ alkyl, heteroaryl, heteroarylC^^ 
alkyl, heterocyclic, or a heterocyclylC^^ alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; 

R 2 m is hydrogen, C^q alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl, aiy r l, arylC^Q alkyl, heteroaryl, heteroarylC 1 _ 10 
alkyl, heterocyclic, or a heterocyclylC^^ alkyl moiety, 
and wherein these moieties, excluding hydrogen, may be 
optionally; or wherein R 2 „ is the moiety (CR 10 R 20 )^X 1 
(CR 1 oR2o)*C(A 1 )(A 2 )(A 3 ): 

A l is an optionally substituted C 1 _ 10 alkyl, heterocyclic, het- 
erocyclic alkyl, heteroaryl, heteroaryl C lml0 alkyl, 
aryl, or aryl C 1 _ 10 alkyl; 

A 2 is an optionally substituted C^^ alkyl, heterocyclic, het- 
erocyclic C U10 alkyl, heteroaryl, heteroaryl C^^ alkyl, 
aryl, or aryl C uw alkyl; 

A 3 is hydrogen or is an optionally substituted alkyl; 

R 3 is a C 1 _ 10 alkyl. C 3 _ 7 cycloalkyl, C 3 . 7 cycloalkyl C x _ 10 
alkyl, aryl, arylC 1 _ 10 alkyl, heteroaryl, heteroarylC^g 
alkyl, heterocyclic or a heterocyclylC^^ alkyl moiety, and 
wherein each of these moieties may be optionally substi- 
tuted; 

R 4 and R 14 are each independently selected at each occur- 
rence from hydrogen, C x _ 4 alkyl, C 3 . 7 cycloalkyl, C 3 _ 7 
cycloalkylC ^alkyl, aryl, aryl-C 1 _ 4 alkyl, heterocyclic, 
heterocyclic C x _ 4 alkyl, heteroaryl or a heteroaryl C 1-4 
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alkyl moiety, and wherein each of these moieties, exclud- 
ing hydrogen, may be optionally substituted; or the R 4 and 
R 14 together with the nitrogen which they are attached 
form an optionally substituted heterocyclic ring of 4 to 7 
members, which ring optionally contains an additional het- 
eroatom selected from oxygen, sulfur or nitrogen; 

R 4 , and R 14 , are each independently selected at each occur- 
rence from hydrogen or alkyl, or R 4 , and R 14 , together 
with the nitrogen to which they are attached form a hetero- 
cyclic ring of 5 to 7 members, which ring optionally con- 
tains an additional heteroatom selected from NR 9 -; 

R 5 is independently selected at each occurrence from hydro- 
gen, alkyl, C 2 _ 4 alkenyl, C 2 _ 4 alkynyl or NR 4 ,R 14 ., 
excluding the moieties SR 5 being SNR 4 R 14> , S(0) 2 R 5 
being S0 2 H and S(0)R 5 being SOH; 

R 9 , is independently selected at each occurrence from hydro- 
gen, or C 1-4 alkyl; 

R 10 and R 20 are independently selected at each occurrence 
from hydrogen or C^alkyl; 

R 10 . is independently selected at each occurrence from hydro- 
gen or C^alkyl; 

R 1 1 is independently selected at each occurrence from hydro- 
gen or C 1 _ 4 alkyl; 

R 12 is independently selected at each occurrence from hydro- 
gen, Cj_ 4 alkyl, halo -substituted C ± _ 4 alkyl, C 2 _ 4 alkenyl, 
C 2 _ 4 alkynyl. C 3 _ 7 cycloalkyl, C 3 . 7 cycloallsydC 1 _ 4 alkyl, 
C 5 _ 7 cycloalkenyl, C 5 . 7 cycloalkenyl C 2 _ 4 alkyl, aryl, 
ar ylC 1 _ 4 alkyl, heteroaryl, heteroarylC 1 _ 4 alkyl, heterocy- 
clyl, or a heterocyclylC 1 _ 4 alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 
substituted; 

R 13 is independently selected at each occurrence from hydro- 
gen, C 2 _ 4 alkyl, halo -substituted C 1 _ 4 alkyl, C 2 _ 4 alkenyl, 
C 2 _ 4 alkynyl. C 3 _ 7 cycloalkyl, C 3 . 7 eye loalkylC^ alkyl, 
C 5 _ 7 cycloalkenyl, C 5 . 7 cycloalkenyl C 1-4 alkyl, aryl, 35 
arylC^ alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- 
clyl, or a heterocyclic^ alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 
substituted; 

R^ and R^, are each independently selected from hydrogen, 40 
C 1-4 alkyl, C 3 _ 6 cycloalkyl, C 3 . 6 cycloalkylC 1 _ 4 alkyl moi- 
ety, and wherein each of these moieties, excluding hydro- 
gen, may be optionally substituted; or R^ and R^ together 
with the nitrogen which they are attached form an option- 
ally substituted heterocyclic ring of 5 to 6 members, which 45 
ring optionally contains an additional heteroatom selected 
from oxygen, sulfur or NR 9 ,; 

g is 0 or an integer having a value of 1, 2, 3, or 4; 

n' is independently selected at each occurrence from 0 or an 
integer having a value of 1 to 10; 

m is independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2; 

q is 0 or an integer having a value of 1 to 10; 

q' is 0, or an integer having a value of 1 to 6; 

t is an integer having a value of 2 to 6; 

v is 0 or an integer having a value of 1 or 2; 

v' is independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2; 

Z is independently selected at each occurrence from oxygen 
or sulfhr; and 

apharmaceutically acceptable salt, solvate or physiologically 
functional derivative thereof. 

It should be recognized that the difference between com- 
pounds of Formula (I) and (la), and Formula (II) and (Ha) and 65 
those of Formulas (VII) through Formula (Vli) lie not only in 
the in the ring substitution of the Rl group, but that the ring 
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position of the two nitrogen' s in the pyrimidine ring. All of the 
remaining variables have the same meaning for Formulas 
(VI) through Formula (Vli) as those described herein for 
Formula (I) and (la), etc. 

Another aspect of the invention are compounds of the 
formula: 



I! -i-(Ri')* 



(VIb) 




Gl X 



RU ,G5 

II -i-(R. 



(Vic) 




C(Z)O(CR l0 R 20 ) v R b , 
N(R 10 ,)C(Z)N(R 10 ,) 



wherein 

G l and G 2 are nitrogen: 



G5 and G6 are nitrogen; and 

G7 and G8 are CH; 

R, is C(Z)N(R 10 .)(CR 10 R 20 ) V R, 
N(R 10 ,)C(Z)(CR 10 R 20 ) V R„ 
(CR 10 R 20 ) V R^ or N(R 10 ,)OC(Z)(CR 10 R 20 ) V R 6 ; 

R r is independently selected at each occurrence from halo- 
gen, C : 4 alkyl, halo-substituted-C^ alkyl, cyano, nitro, 
(CR^R^NRA, (CR 10 R 20 ) v .C(O)R 12 , SR 5 , S(0)R 5 , 
S(0) 2 R 5 , or(CR 10 R 20 ) v .OR 13 ; 

R^ is hydrogen, Cn 0 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkyl 
C L . 10 alkyl, aryl, arylC^oalkyl, heteroaryl, heteroaryl 
C Y _ l0 alkyl, heterocyclic, or heterocyclylC^o alkyl moi- 
ety, which moieties, excluding hydrogen, may all be 
optionally substituted; 

X is R 2 , OR 2 ,, S(0)^R 2 , (CH 2 )„.N(R 10 .)S(O) m R 2 , (CH 2 ) W ,N 
(R 10 ,)C(O)R 2 „ (CH 2 ) W ,NR 4 R 14 , (CH 2 )„,N(R 2 ,)(R 2 „), or 
N(R : 0 .)R^NH — C(=N — CN)NRqRq' ; 

X, is N(R n ), O, S(0) m , or CR 10 R 20 ; 

R^ is selected from an optionally substituted C U10 alkyl, 
— CH 2 — C(O)— CH,—, — CH 2 — CH 2 — O^CH 2 — 
CH 2 — ^CH 2 ^C(O)N(R 10 ,)CH 2 ^CH 2 — — CH 2 — N 



(R 10 ,)C(O)CH 2 



^CH 2 — CH(OR 10> )— CH 2 



-CH 2 — C(0)O^CH 2 ^CH 2 - 
C(0)CH 2 — ; 

R^ and R^, are independently selected at each occurrence from 
hydrogen, C^^ alkyl, C 3 _ 7 cycloalkyl, C^cycloalkylC^Q 
alkyl, C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalkenyl-C^Qalkyl, 
aryl, arylC 1 _ 10 alkyl, heteroaryl, heteroarylC 1 . 10 alkyl, het- 
erocyclic, or a heterocyclic^ 10 alkyl moiety, wherein all 
of the moieties except for hydrogen, are optionally substi- 
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tuted, or R^ and R^, together with the nitrogen to which they 
are attached form an optionally substituted heterocyclic 
ring of 5 to 7 members, which ring may contain an addi- 
tional heteroatom selected from oxygen, nitrogen or sulfur; 
R 2 is hydrogen, C 1 _ 10 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalky- 5 
lalkyl, aryl, arylC^^ alkyl, heteroaryl, heteroarylC^^ 
alkyl, heterocyclic, or a heterocyclic^ 10 alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; or 

R 2 is the moiety (CR 10 R 20 )^X 1 (CR 10 R 20 )^C(A 1 )(A 2 ) io 
(A 3 ), or (CR 10 R 20 ) ?1 C(A 1 )(A 2 )(A 3 ); 

R 2 , is hydrogen, C 1 . 10 alkyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl, aryl, arylC^o alkyl, heteroaryl, heteroarylC^^ 
alkyl, heterocyclic, or a heterocyclic^ 10 alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 15 
may be optionally substituted; 

R 2 „ is hydrogen, C^^ alkyl, C 3 . 7 cycloalkyl, C 3 . 7 cycloalky- 
lalkyl, aryl, arylC^^ alkyl, heteroaryl, heteroarylC^,-] 
alkyl, heterocyclic, or a heterocyclylC 1 . 10 alkyl moiety, 
and wherein these moieties, excluding hydrogen, may be 20 
optionally; or wherein R.,,. is the moietv (CR 10 R 20 ) ? X 1 
(CR 10 R 20 ) ? C(A 1 )(A 2 )(A 3 ); 

A l is an optionally substituted C^q alkyl, heterocyclic, het- 
erocyclic C l _ 10 alkyl, heteroaryl, heteroaryl C 1 _ 10 alkyl, 
aryl, or aryl C 1 _ 10 alkyl; 25 

A 2 is an optionally substituted alkyl, heterocyclic, het- 
erocyclic C 1 _ 10 alkyl, heteroaryl, heteroaryl C^q alkyl, 
aryl, or aryl C^q alkyl; 

A 3 is hydrogen or is an optionally substituted alkyl; 

R 3 is a alkyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalkyl C^q 
alkyl, aryl, arylC^o alkyl, heteroaryl, heteroarylC^o 
alkyl, heterocyclic or a heterocyclylC^^ alkyl moiety, and 
wherein each of these moieties may be optionally substi- 
tuted; 

R 4 and R 14 are each independently selected at each occur- 
rence from hydrogen, C 1-4 alkyl, C 3 _ 7 c)'cloalkyl, C 3 . 7 
cycloalkylC 1 . 4 alkyl, aryl, aryl-C^ alkyl, heterocyclic, 
heterocyclic C 1-4 alkyl, heteroaryl or a heteroaryl C±_ A 
alkyl moiety, and wherein each of these moieties, exclud- 
ing hydrogen, may be optionally substituted; or the R 4 and 
R 14 together with the nitrogen which they are attached 
form an optionally substituted heterocyclic ring of 4 to 7 
members, which ring optionally contains an additional het- 
eroatom selected from oxygen, sulfur or nitrogen; 

R 4 . and R 14 , are each independently selected at each occur- 
rence from hydrogen or C x _ 4 alkyl, or R 4 , and R 14 , together 
with the nitrogen to which they are attached form a hetero- 
cyclic ring of 5 to 7 members, which ring optionally con- 
tains an additional heteroatom selected from NR 9 .; 

R 5 is independently selected at each occurrence from hydro- 
gen, alkyl, C 2 _ 4 alkenyl, C 2 _ 4 alkynyl or NR 4 ,R 14 ,, 
excluding the moieties SR 5 being SNR 4 R 14 ., S(0) 2 R 5 
being S0 2 H and S(0)R 5 being SOH; 

R 9 , is independently selected at each occurrence from hydro- 
gen, or C 1 _ 4 alkyl; 

R 10 and R 20 are independently selected at each occurrence 
from hydrogen or C 1 _ 4 alkyl; 

R 10 . is independently selected at each occurrence from hydro- 
gen or C^alkyl; 

R 1X is independently selected at each occurrence from hydro- 
gen or C 1 _ 4 alkyl; 

R 12 is independently selected at each occurrence from hydro- 
gen, Cj_ 4 alkyl, halo -substituted C X _ A alkyl, C 2 _ 4 alkenyl, 
C 2 _ 4 alkynyl. C 3 _ 7 cycloalkyl, C 3 . 7 eye loalkylC^ alkyl, 
C 5 _ 7 cycloalkenyl, C 5 . 7 cycloalkenyl C 1 _ 4 alkyl, aryl, 
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clyl, or a heterocyclic^ _ 4 alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 
substituted; 

R 13 is independently selected at each occurrence from hydro- 
gen, C : _ 4 alkyl, halo-substituted C 1-4 alkyl, C 2 _ 4 alkenyl, 
C 2 . 4 alkynyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 . 4 alkyl, 
C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalkenyl C 1 _ 4 alkyl, aryl, 
arylCi.4 alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- 
clyl, or a heterocyclylC 1 . 4 alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 
substituted; 

R^ and R rf are each independently selected from hydrogen, 
C l _ 4 alkyl, C 3 _ 6 cycloalkyl, C 3 . 6 cycloalkylC^alkyl moi- 
ety, and wherein each of these moieties, excluding hydro- 
gen, may be optionally substituted; or R^ and R rf together 
with the nitrogen which they are attached form an option- 
ally substituted heterocyclic ring of 5 to 6 members, which 
ring optionally contains an additional heteroatom selected 
from oxygen, sulfur or NR^; 

g is 0 or an integer having a value of 1, 2, 3, or 4; 

n' is independently selected at each occurrence from 0 or an 
integer having a value of 1 to 1 0; 

m is independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2; 

q is 0 or an integer having a value of 1 to 10; 

q' is 0, or an integer having a value of 1 to 6; 

t is an integer having a value of 2 to 6; 

v is 0 or an integer having a value of 1 or 2; 

v' is independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2; 

Z is independently selected at each occurrence from oxygen 
or sulfur; and 

a pharmaceutically acceptable salt, solvate or physiologically 
functional derivative thereof. 

Another aspect of the invention are compounds of the 
formula: 



(VId) 
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I] -j-(Ri')* 



(Vie) 




wherein 

G x and G 2 are independently selected from nitrogen or CH: 



arylC^ alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- G 4 is CH; 
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G6 and G8 are nitrogen: and G5 and G7 are CH; 

R, is C(Z)N(R 10 ,)(CR 10 R 20 ) V R 6 : C(Z)O(CR 10 R 20 ) v R i! 
N(R 10 ,)C(Z)(CR 10 R 20 ) V R„ N(R 10 .)C(Z)N(R 1Q .) 
(CR, 0 R 20 )^ 6 , or N(R 10 .)OC(Z)(CR 10 R 20 ) V R 6 ; 

R r is independently selected at each occurrence from halo- 
gen, C, 4 alkyl, halo-substituted-C^ 4 alkyl, cyano, nitro, 
(CR 10 R 20 ),NRJ^, (CR 10 R 20 ) v .C(O)R 12 , SR 5 , S(0)R 5 , 
S(0) 2 R 5 ,or(CR 10 R 20 )„OR 13 ; 

is hydrogen, C 1 . 10 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 c)'cloalkyl 
alkyl, aryl, arylC^oalkyl, heteroaryl, heteroaryl 
C^q alkyl, heterocyclic, or heterocyclic^ _ 10 alkyl moi- 
ety, which moieties, excluding hydrogen, may all be 
optionally substituted; 

X is R 2 , OR 2 , S(0) m R 2 „ (CH 2 ) K ,N(R 10 ,)S(O) m R 2l5 (CH 2 )„,N 
(R 10 ,)C(O)R 2 ,, (CH 2 )„,NR 4 R 14 , (CH 2 ) W ,N(R 2 ,)(R 2 „), or 
N(R 2 0 ,)R A NH — C(=N — CN)NRqRq' ; 

XiisNCR^O^CO^orCR^; 

R^ is selected from an optionally substituted C 1 _ 10 alkyl, 
—CH 2 — C(0)— CH 2 — , — CH 2 — CH 2 — O^CH 2 — 
CH 2 — , — - CH 2 --C(O)N(R 10 ,)CH 2 --CH 2 — , — CH 2 — N 
(R 10 ,)C(O)CH 2 — — CH 2 — CH(OR 10 .) — CH^ — , 
— CH 2 — C(0)0 — CH 2 — CH 2 — , or — CH 2 — CH 2 — O— 
C(0)CH 2 — ; 

R^ and R q , are independently selected at each occurrence from 
hydrogen, C 1 _ 10 alkyl, C 3 _ 7 cycloalkyl, C3_ 7 cycloalkylC 1 _ 10 
alkyl, C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalkenyl-Cj.^alkyl, 
aryl, arylC^Q alkyl, heteroaryl. heteroarylC^o alkyl, het- 
erocyclic, or a heterocyclylC 110 alkyl moiety, wherein all 
of the moieties except for hydrogen, are optionally substi- 
tuted, or R^ and R^, together with the nitrogen to which they 
are attached form an optionally substituted heterocyclic 
ring of 5 to 7 members, which ring may contain an addi- 
tional heteroatom selected from oxygen, nitrogen or sulfur; 

R 2 is hydrogen, C l _ 10 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl. aryl, arylC 1 _ 10 alkyl, heteroaryl, heteroarylC 1 _ 10 
alkyl, heterocyclic, or a heterocyclic^ 10 alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; or 

R 2 is the moiety (CR 10 R 20 )^,X 1 (CR 10 R 20 )^C(A 1 )(A 2 ) 
(A 3 ), or (CR 10 R 20 )^.C(A 1 )(A 2 )(A 3 ): 

R 2 , is hydrogen, C 1 . 10 alkyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl. aryl, arylC 1 _ 10 alkyl, heteroaryl, heteroarylC^^ 
alkyl, heterocyclic, or a heterocyclic^ 10 alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; 

R 2 „ is hydrogen, C M0 alkyl, C 3 _ 7 cycloalkyl, C 3 . 7 cycloalky- 
lalkyl. aryl, arylC 1 _ 10 alkyl, heteroaryl, heteroarylC^Q 
alkyl, heterocyclic, or a heterocyclic^ 10 alkyl moiety, 
and wherein these moieties, excluding hydrogen, may be 
optionally; or wherein R 2 „ is the moietv (CR 10 R 20 )^X 1 
(CR 10 R 20 ) ? C(A 1 )(A 2 )(A 3 ); 

A 1 is an optionally substituted C 1 _ 10 alkyl, heterocyclic, het- 
erocyclic C U10 alkyl, heteroaryl, heteroaryl C^q alkyl, 
aryl, or aryl C 1 _ 10 alkyl; 

A 2 is an optionally substituted C U10 alkyl, heterocyclic, het- 
erocyclic alkyl, heteroaryl, heteroaryl C^q alkyl, 
aryl, or aryl C^q alkyl; 

A 3 is hydrogen or is an optionally substituted C 1 _ 10 alkyl; 

R 3 is a C 1 _ 10 alkyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalkyl C lml0 
alkyl, aryl, arylC 1 _ 10 alkyl, heteroaryl, heteroarylC 1 _ 10 
alkyl, heterocyclic or a heterocyclylC^^ alkyl moiety, and 
wherein each of these moieties may be optionally substi- 
tuted; 

R 4 and R 14 are each independently selected at each occur- 
rence from hydrogen, C 1 _ 4 alkyl, C 3 _ 7 cycloalkyl, C 3 . 7 
cycloalkylC^alkyl, aryl, aryl-C 1 _ 4 alkyl, heterocyclic, 
heterocyclic C U4 alkyl, heteroaryl or a heteroaryl C U4 
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alkyl moiety, and wherein each of these moieties, exclud- 
ing hydrogen, may be optionally substituted; or the R 4 and 
R 14 together with the nitrogen which they are attached 
form an optionally substituted heterocyclic ring of 4 to 7 
5 members, which ring optionally contains an additional het- 
eroatom selected from oxygen, sulfur or nitrogen; 

R 4 . and R 14 , are each independently selected at each occur- 
rence from hydrogen or C 1-4 alkyl, or R 4 , and R 14 , together 
1 with the nitrogen to which they are attached form a hetero- 
cyclic ring of 5 to 7 members, which ring optionally con- 
tains an additional heteroatom selected from NR 9 ,; 

R 5 is independently selected at each occurrence from hydro- 
gen, C 1-4 alkyl, C 2 . 4 alkenyl, C 2 . 4 alkynyl or NR 4 ,R 14 ,, 
15 excluding the moieties SR 5 being SNR 4 ,R 14 ., S(0) 2 R 5 
being S0 2 H and S(0)R 5 being SOH; 

R 9 , is independently selected at each occurrence from hydro- 
gen, or C l _ 4 alkyl; 
2Q R 10 and R 20 are independently selected at each occurrence 
from hydrogen or C 1 _ 4 alkyl ; 

R 10 , is independently selected at each occurrence from hydro- 
gen or Chalky 1; 

R u is independently selected at each occurrence fromhydro- 
25 gen or C^alkyl; 

R 12 is independently selected at each occurrence from hydro- 
gen, C U4 alkyl, halo- substituted C 1-4 alkyl, C 2 _ 4 alkenyl, 
C 2 _ 4 alkynyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 _ 4 alkyl, 
C 5 . 7 cycloalkenyl, C 5 _ 7 cycloalkenyl C l _ 4 alkyl, aryl, 
30 arylC^ alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- 
clyl, or a heterocyclylC 1 . 4 alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 
substituted; 

R 13 is independently selected at each occurrence fromhydro- 
35 gen, C U4 alkyl, halo-substituted C 1-4 alkyl, C 2 _ 4 alkenyl, 
C 2 . 4 alkynyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 _ 4 alkyl, 
C 5 . 7 cycloalkenyl, C 5 _ 7 cycloalkenyl C 1-4 alkyl, aryl, 
arylC 1 . 4 alkyl, heteroaryl, heteroarylC 1 . 4 alkyl, heterocy- 
clyl, or a heterocyclylC 1 . 4 alkyl moiety, and wherein each 
40 of these moieties, excluding hydrogen, may be optionally 
substituted; 

R^ and R rf are each independently selected from hydrogen, 
C L _ 4 alkyl, C 3 _ 6 cycloalkyl, C 3 . 6 cycloalkylC^alkyl moi- 
ety, and wherein each of these moieties, excluding hydro- 
gen, may be optionally substituted; or R d and R d together 
with the nitrogen which they are attached form an option- 
ally substituted heterocyclic ring of 5 to 6 members, which 
ring optionally contains an additional heteroatom selected 
5q from oxygen, sulfur or NR 9 ,; 

g is 0 or an integer having a value of 1, 2, 3, or 4; 

n' is independently selected at each occurrence from 0 or an 
integer having a value of 1 to 10; 

m is independently selected at each occurrence from 0 or an 
55 integer having a value of 1 or 2; 

q is 0 or an integer having a value of 1 to 10; 

q' is 0, or an integer having a value of 1 to 6; 

t is an integer having a value of 2 to 6; 
60 v is 0 or an integer having a value of 1 or 2; 

v f is independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2; 

Z is independently selected at each occurrence from oxygen 
or sulfur; and 

65 

a pharmaceutically acceptable salt, solvate or physiologically 
functional derivative thereof. 
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Another aspect of the invention are compounds of the 
formula: 



RU J35 



YKJJ 

i 

R 3 



)g or 



3 _ 7 cycloalkyl, C 3 _ 7 cycloalky- 
alkyl, heteroaryl, heteroarylC 1 _ 10 



RU ^G5. 



(VIg) 



C(Z)0(CR 1( 
N(R 10 ,)C(Z)N(R 10 ,) 



35 



0 A N A G1 A X 

I 



wherein 

G x and G 2 are nitrogen; 



G 4 is CH; 

G5 and G8 are nitrogen; 

G6 and G7 are CH; 

R, is C(Z)N(R 10 ,)(CR 10 R 20 ) V R, 
N(R 10 .)C(Z)(CR 10 R 20 ) y R„ 
(CR 10 R 20 )^ 6 , or N(R 10 ,)OC(Z)(CR 10 R 20 ) V R 6 ; 

R r is independently selected at each occurrence from halo- 
gen, Cj 4 alkyl, halo-substituted-C^ 4 alkyl, cyano, nitro, 40 
(CR 10 R 20 ),-NR^, (CR 10 R 20 ) v .C(O)R 12 , SR 5 , S(0)R 5 , 
S(0) 2 R 5 , or(CR 10 R 20 ) v ,OR 13 ; 

R^ is hydrog en, C^q slkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 c}'cloalkyl 
C 1 _ 10 alkyl, aryl, arylC i l0 alkyl, heteroaryl, heteroaryl 
Ci.iQ alkyl, heterocyclic, or heterocyclylC^^ alkyl moi- 45 
ety, which moieties, excluding hydrogen, may all be 
optionally substituted; 

X is R 2 , OR 2 ,, S(0) m R 2 , (CH 2 )„.N(R 10 ,)S(O) w R 2 ,, (CH 2 ),.N 
(R 10 ,)C(O)R 2 ,, (CH 2 ), 2 ,NR 4 R 14 , (CH 2 ) K ,N(R 2 ,)(R 2 „), or 
N(R 10 ,)R A NH— C(=N"-CN)NRqRq'; 

X, isN(R n ),0, S(O) w ,orCR 10 R 20 ; 

R h is selected from an optionally substituted C 1 _ l0 alkyl, 



— CH 2 — C(Q)^CH 2 - 



-CH 9 — CH 9 — O — CH 9 



(R 10 ,)C(O)CH 2 — — CH 2 — CH(OR 10 ,) — CH, — , 
— CH 2 — C(0)0 — CH 2 — CH 2 — , or — CH 2 — CH 2 — 6— 
C(0)CH 2 — ; 

R^ and R q , are independently selected at each occurrence from 
hydrogen, C lml0 alkyl, C 3 _ 7 cyclo alkyl. C 3 . 7 cycloalkylC 1 . 10 



R 2 is hydrogen, C^^ alkyl, C 3 _ 7 cycloalkyl, C 3 . 7 cycloalky- 
lalkyl, aryl, arylC,.^ alkyl, heteroaryl, heteroarylC^^ 
alkyl, heterocyclic, or a heterocyclylC^o alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
(Vlf) 5 may be optionally substituted; or 

R 2 is the moiety (CR 10 R 20 )^X 1 (CR 10 R 20 )^C(A 1 )(A 2 ) 
(A 3 ), or (CR 10 R 20 )^.C(A 1 )(A 2 )(A 3 ); 
R 2 , is hydrogen, C ul0 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl, aiyl, arylC,,^ alkyl, heteroaryl, heteroarylC 1 _ 10 
to alkyl, heterocyclic, or a heterocyclylC^^ alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; 
R 2 ., is hydrogen, C L _ 10 alkyl, C 
lalkyl, aryl, arylC^^ 
15 alkyl, heterocyclic, or a heterocyclylC^o alkyl moiety, 
and wherein these moieties, excluding hydrogen, may be 
optionally; or wherein R 2 , is the moiety (CR 10 R 20 ) f X 1 
(CR 10 R 20 )^C(A 1 )(A 2 )(A 3 ): 
Aj_ is an optionally substituted C^q alkyl, heterocyclic, het- 
20 erocyclic C ul0 alkyl, heteroaryl, heteroaryl C U10 alkyl, 
aryl, or aryl C 1 _ 10 alkyl; 
A 2 is an optionally substituted C 1 _ 10 alkyl, heterocyclic, het- 
erocyclic C 1 _ 10 alkyl, heteroaryl, heteroaryl C 1 _ 10 alkyl, 
aryl, or aryl C U10 alkyl; 
25 A 3 is hydrogen or is an optionally substituted C 1 _ 10 alkyl; 
R 3 is a C x _ 10 alkyl. C 3 _ 7 cycloalkyl, C 3 . 7 cycloalkyl C^q 
alkyl, aryl, arylC^o alkyl, heteroaryl, heteroarylC^o 
alkyl, heterocyclic or a heterocyclylC 110 alkyl moiety, and 
wherein each of these moieties may be optionally substi- 
30 tuted: 

R 4 and R 14 are each independently selected at each occur- 
rence from hydrogen, C 1-4 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 
cycloalkylC j^alkyl, aryl, aryl-C 1 _ 4 alkyl, heterocyclic, 
heterocyclic C 1 . 4 alkyl, heteroaryl or a heteroaryl C 1-4 
alkyl moiety, and wherein each of these moieties, exclud- 
ing hydrogen, may be optionally substituted; or the R 4 and 
R 14 together with the nitrogen which they are attached 
form an optionally substituted heterocyclic ring of 4 to 7 
members, which ring optionally contains an additional het- 
eroatom selected from oxygen, sulfur or nitrogen; 
R 4 . and R 14 . are each independently selected at each occur- 
rence from hydrogen or C L _ 4 alkyl, or R 4 , and R 14 , together 
with the nitrogen to which they are attached form a hetero- 
cyclic ring of 5 to 7 members, which ring optionally con- 
tains an additional heteroatom selected from NR 9 ,; 
R 5 is independently selected at each occurrence from hydro- 
gen, C 1-4 alkyl, C 2 _ 4 alkenyl, C 2 . 4 alkynyl or NR 4 ,R 14 ,, 
excluding the moieties SR 5 being SNR 4 ,R 14 ., S(0) 2 R 5 
being S0 2 H and S(0)R 5 being SOH; 
R 9 . is independently selected at each occurrence from hydro- 
gen, or Ci.4 alkyl; 
R 10 and R 20 are independently selected at each occurrence 
from hydrogen or C 1 _ 4 alkyl; 
N R 10 , is independently selected at each occurrence from hydro- 
55 gen or C^alkyl; 

R u is independently selected at each occurrence from hydro- 
gen or C^alkyl; 
R 12 is independently selected at each occurrence from hydro- 
gen, C 1 _ 4 alkyl, halo- substituted C 1-4 alkyl, C 2 _ 4 alkenyl, 



50 



alkyl, C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalkenyl-C^Qalkyl, 60 C 2 . 4 alkynyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 . 4 alkyl, 



aryl, arylC^^ alkyl, heteroaryl, heteroarylC^^ alkyl, het- 
erocyclic, or a heterocyclylC^o alkyl moiety, wherein all 
of the moieties except for hydrogen, are optionally substi- 
tuted, or R^ and R^. together with the nitrogen to which they 
are attached form an optionally substituted heterocyclic 
ring of 5 to 7 members, which ring may contain an addi- 
tional heteroatom selected from oxygen, nitrogen or sulfur; 



C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalkenyl C 1 . 4 alkyl, aryl, 
arylQ.4 alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- 
clyl, or a heterocyclylC 1 . 4 alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 
substituted; 

R 13 is independently selected at each occurrence from hydro- 
gen, C U4 alkyl, halo- substituted C 1-4 alkyl, C 2 _ 4 alkenyl, 
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C 2 _ 4 alkynyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 _ 4 alkyl, 
C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalkenyl C U4 alkyl, aryl, 
arylCi.4 alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- 
clyl, or a heterocyclylC^ alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 
substituted; 

and R^, are each independently selected from hydrogen, 
C U4 alkyl, C 3 _ 6 cycloalkyl, C 3 _ 6 cycloalk> r lC 1 _ 4 alkyl moi- 
ety, and wherein each of these moieties, excluding hydro- 
gen, may be optionally substituted; or R^ and R^ together 
with the nitrogen which they are attached form an option- 
ally substituted heterocyclic ring of 5 to 6 members, which 
ring optionally contains an additional heteroatom selected 
from oxygen, sulfur or NR 9 ,; 

g is 0 or an integer having a value of 1, 2, 3, or 4; 

n' is independently selected at each occurrence from 0 or an 
integer having a value of 1 to 1 0; 

m is independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2; 

q is 0 or an integer having a value of 1 to 10; 

q ( is 0, or an integer having a value of 1 to 6; 

t is an integer having a value of 2 to 6; 

v is 0 or an integer having a value of 1 or 2; 

v' is independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2; 

Z is independently selected at each occurrence from oxygen 
or sulfur; and 

apharmaceutically acceptable salt, solvate or physiologically 
functional derivative thereof. 

Another aspect of the invention are compounds of the 
formula: 



RU Xi5 



-i-(Ri': 

G3' ^j|* G2 
I 

Ri 



)g or 



RU 




cr n 



wherein 

G x and G 2 are nitrogen; 
G 3 is CH 2 ; 
G 4 is CH; 

G6 and G7 are nitrogen; 
G5 and G8 are CH; 
R, is C(Z)N(R 10 ,)(CR 10 R 20 ) V R^ 
N(R 10 .)C(Z)(CR 10 R 20 ) V R,, 



15 



(Vlh) 



35 



(Vli) 



45 



50 



55 



50 



10 



20 



25 



30 



R r is independently selected at each occurrence from halo- 
gen, C : 4 alkyl, halo-substituted-C^ alkyl, cyano, nitro, 
(CR 10 R 20 ) y .NR^, (CR 10 R 20 ) v .C(O)R 12 , SR 5 , S(0)R 5 , 
S(0) 2 R 5 , or(CR 10 R 20 ) v .OR 13 ; 

R^ is hydrogen, C 1 _ 10 alkyl, C 3 7 cycloalkyl, C 3 _ 7 cycloalkyl 
C l _ 10 alkyl, aryl, aiylC^.^alkyl, heteroaryl, heteroaryl 
C l _ w alkyl, heterocyclic, or heterocyclic^ 0 alkyl moi- 
ety, which moieties, excluding hydrogen, may all be 
optionally substituted; 

: is R 2 , OR 2 „ S(0)^R 2 „ (CH 2 )„,N(R 10 ,)S(O) m R 2 „ (CH 2 ) W ,N 
(R 10 ,)C(O)R 2 „ (CH 2 )„,NR 4 R 14 , (CH 2 ) W N(R 2 ,)(R 2 „), or 
N(R 10 .)R A NH— C(=N— CN)NRqRq'; 
X, is N(R n ), O, S(0) m , or CR 10 R 20 ; 
R^ is selected from an optionally substituted C : 10 alkyl, 
— CH 2 — C(0)^CH,— , — CH 2 — CH 2 — O^CH 2 — 
CH 2 — — CH 9 — C(O)N(R 10 ,)CH 2 ^CH 2 — , — CH 2 — N 
(R 10 ,)C(O)CH 2 — , --CH 2 ^CH(OR 10 ,)— CH 2 — , 

— CH 2 — C(0)0— CH 2 — CH 2 — or— CH 2 — CH 2 — O— 
C(0)CH 2 — ; 

R^ and R^, are independently selected at each occurrence from 
hydrogen, C^^ alkyl, C 3 _ 7 cycloalkyl, C^cycloalkylC^o 
alkyl, C 5 _ 7 cycloalkenyl, C 5 . 7 cycloalkenyl-C^oalkyl, 
aryl, arylC^^ alkyl, heteroaryl, heteroarylC 110 alkyl, het- 
erocyclic, or a heterocyclylC^o alkyl moiety, wherein all 
of the moieties except for hydrogen, are optionally substi- 
tuted, or R q and R^, together with the nitrogen to which they 
are attached form an optionally substituted heterocyclic 
ring of 5 to 7 members, which ring may contain an addi- 
tional heteroatom selected from oxygen, nitrogen or sulfur; 
R 2 is hydrogen, C^q alkyl, C 3 _ 7 cycloalkyl, C 3 . 7 cycloalky- 
lalkyl, aryl, arylC 110 alkyl, heteroaryl, heteroary]C 110 
alkyl, heterocyclic, or a heterocyclylC 1 _ 10 alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; or 
R 2 is the moiety (CR 10 R 20 )^X 1 (CR 10 R 20 )^C(A 1 )(A 2 ) 
(A 3 ), or (CR 10 R 20 )^.C(A 1 )(A 2 )(A 3 ); 
R 2 , is hydrogen, C ul0 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl, aiyl, arylC^o alkyl, heteroaryl, heteroarylC^^ 
alkyl, heterocyclic, or a heterocyclylC^^ alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; 
R 2 „ is hydrogen, C 1 _ 10 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl, aryl, arylC^^ alkyl, heteroaryl, heteroarylC^^ 
alkyl, heterocyclic, or a heterocyclylC^^ alkyl moiety, 
and wherein these moieties, excluding hydrogen, may be 
optionally; or wherein R 2 ., is the moiety (CR 10 R 20 )PC 1 
(CR 10 R 2 o),C(A 1 )(A 2 )(A 3 ); 
A l is an optionally substituted C ul0 alkyl, heterocyclic, het- 
erocyclic C^q alkyl, heteroaryl, heteroaryl C 140 alkyl, 
aryl, or aryl C 1 . 10 alkyl; 
A 2 is an optionally substituted C 1 _ 10 alkyl, heterocyclic, het- 
erocyclic alkyl, heteroaryl, heteroaryl C^q alkyl, 
aryl, or aryl alkyl; 
A 3 is hydrogen or is an optionally substituted C 1 . 10 alkyl; 



60 



(CR 10 R 20 )^, or N(R 10 .)OC(Z)(CR 10 R 20 ) V R,; 



C(Z)O(CR 10 R 20 ) v R„ 65 
N(R 10 .)C(Z)N(R 10 .) 



R 3 is a C 1 _ 10 alkyl. C 3 _ 7 cycloalkyl, C 3 . 7 cycloalkyl 
alkyl, aryl, arylC 1 _ 10 alkyl, heteroaryl, heteroarylC^^ 
alkyl, heterocyclic or a heterocyclic^ 10 alkyl moiety, and 
wherein each of these moieties may be optionally substi- 
tuted; 

4 and R 14 are each independently selected at each occur- 
rence from hydrogen, C 1-4 alkyl, C 3 . 7 cycloalkyl, C 3 _ 7 
cycloalkylC 1 _ 4 alkyl, aryl, aryl-C^ alkyl, heterocyclic, 
heterocyclic C 1 . 4 alkyl, heteroaryl or a heteroaryl C 1-4 
alkyl moiety, and wherein each of these moieties, exclud- 
ing hydrogen, may be optionally substituted; or the R 4 and 
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10 



20 



25 



R 14 together with the nitrogen which they are attached 
form an optionally substituted heterocyclic ring of 4 to 7 
members, which ring optionally contains an additional het- 
eroatom selected from oxygen, sulfur or nitrogen; 

R 4 , and R 14 , are each independently selected at each occur- 
rence from hydrogen or C x _ 4 alkyl, or R 4 , and R 14 , together 
with the nitrogen to which they are attached form a hetero- 
cyclic ring of 5 to 7 members, which ring optionally con- 
tains an additional heteroatom selected from NR 9 ,; 

R 5 is independently selected at each occurrence from hydro- 
gen, alkyl, C 2 _ 4 alkenyl, C 2 _ 4 alkynyl or NR 4 R 14 ,, 
excluding the moieties SR 5 being SNR 4 R 14 ., S(0) 2 R 5 
being S0 2 H and S(0)R 5 being SOH; 

R 9 , is independently selected at each occurrence from hydro- 
gen, orCi.4 alkyl; 

R 10 and R 20 are independently selected at each occurrence 
from hydrogen or C 1 _ 4 alkyl; 

R 10 , is independently selected at each occurrence from hydro- 
gen or C^alkyl; 

R : y is independently selected at each occurrence from hydro- 
gen or C^alkyl; 

R 12 is independently selected at each occurrence from hydro- 
gen, C 1-4 alkyl, halo-substituted C 1-4 alkyl, C 2 _ 4 alkenyl, 
C 2 _ 4 alkynyl. C 3 _ 7 cycloalkyl, C 3 . 7 cycloalk>dC 1 _ 4 alkyl, 
C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalkenyl C 1-4 alkyl, aryl, 
arylC : 4 alkyl, heteroaryl, heteroarylCi 4 alkyl, heterocy- 
clyl , or a heterocyclylC 1-4 alkyl moiety, and wherein each 30 
of these moieties, excluding hydrogen, may be optionally 
substituted; 

R 13 is independently selected at each occurrence from hydro- 
gen, Cj_ 4 alkyl, halo -substituted C U4 alkyl, C 2 _ 4 alkenyl, 
C 2 . 4 alkynyl, C 3 _ 7 cycloalkyl, C 3 . 7 cycloa%lC 1 . 4 alkyl, 35 G 3 is CH 2 ; 
C 5 _ 7 cycloalkenyl, C 5 . 7 cycloalkenyl C 1-4 alkyl, aryl, G 4 isCH; 
arylC^ alkyl, heteroaryl, heteroarylC 1 _ 4 alkyl, heterocy- 
clyl, or a heterocyclylC^ alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 
substituted; 40 

R^ and R^, are each independently selected from hydrogen, 
C 1-4 alkyl, C 3 _ 6 cycloalkyl, C 3 _ 6 cycloalkylC^ 4 alkyl moi- 
ety, and wherein each of these moieties, excluding hydro- 
gen, may be optionally substituted; or R d and R^ together 45 
with the nitrogen which they are attached form an option- 
ally substituted heterocyclic ring of 5 to 6 members, which 
ring optionally contains an additional heteroatom selected 
from oxygen, sulfur or NR 9 ,; 

g is 0 or an integer having a value of 1, 2, 3, or 4; 

n' is independently selected at each occurrence from 0 or an 
integer having a value of 1 to 1 0; 

m is independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2; 

q is 0 or an integer having a value of 1 to 10; 

q' is 0, or an integer having a value of 1 to 6; 

t is an integer having a value of 2 to 6; 

v is 0 or an integer having a value of 1 or 2; 

v' is independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2; 

Z is independently selected at each occurrence from oxygen 
or sulmr; and 



Another aspect of the invention are compounds of Formula 
(A)and(Al): 




(A) 



-r-( R i')s or 



(Al) 
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wherein 

G 15 and G 2 are independently nitrogen; 



Y is C(Rj(RJ, C(O), N(RJ, N(RJC0y(RJ, oxygen, 

OC^XRJ, S(0)m, or S(0) m C(R^)(R z ); 
R x is hvdrogen, C : 2 alkyl, N(R V ) 2 , hydroxy, thio, C x 2 alkoxy, 

orSlOl^C, ,alkyl: 
R v is hydrogen or alkyl: 
R,, is hydrogen or C y _ 2 alkyl; 
R w is hydrogen or C U2 alkyl; 

R v is independently selected from hydrogen or C 1 _ 2 alkyl; 
R L is C(Z)N(R 101 )(CR 10 R 20 ) V R„ C(Z)O(CR 10 R 20 ) v R^, 
N(R 10 ,)C(Z)(CR 10 R 20 ) V R„ N(R 10 ,)C(Z)N(R 10 ,) 
(CR 10 R 20 ) V R„ or N(R 10 ,)OC(Z)(CR 10 R 20 ) V R,; 
R r is independently selected at each occurrence from halo- 
gen, C 1-4 alkyl, halo-substituted-C^ alkyl, cyano, nitro, 
(CR 10 R 20 ) V .NR^, (CR 10 R 20 ) v .C(O)R 12 , SR 5 , S(0)R 5 , 
S(0) 2 R 5 , or(CR 10 R 20 ) v .OR 13 ; 
R^ is hydrogen, alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkyl 
C v _ w alkyl, aryl, arylC^joalkyl, heteroaryl, heteroaryl 
C l _ 10 alkyl, heterocyclic, or heterocyclylC^^ alkyl moi- 
ety, which moieties, excluding hydrogen, may all be 
optionally substituted; 
X is R 2 , OR 2 „ S(0) m R 2 . 5 (CH 2 )„.N(R 10 ,)S(O) m R 2 „ (CH 2 ) W ,N 
(R 10 .)C(O)R 2 ,, (CH 2 )„,NR 4 R 14 , (CH 2 ) W N(R 2 ,)(R 2 „), or 
N(R 10 ,)R A NH— C(=N— CN)NRqRq'; 
X x is N(R n ), O, 8(0)^, or CR 10 R 20 ; 
R^ is selected from an optionally substituted alkyl, 



— CH 2 — C(O)- 



apharmaceutically acceptable salt, solvate or physiologically 
functional derivative thereof. 



CH 2 — , CH 2 — C(O)N(R 10 ,)CH 2 ^CH 2 — , — CH 2 — N 
(R 10 .)C(O)CH 2 — —CU 2 —C}l(OR 10 ,)—CU 2 — 
—CR 2 —C(0)0—CB 2 —CR 2 — or— CH 2 — CH 2 ^0— 
C(0)CH 2 — ; 
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and R^ are independently selected at each occurrence from 
hydrogen, C^q alkyl, C 3 _ 7 cycloalkyl, C 3 . 7 cycloalkylC 1 . 10 
alkyl, C 5 _ 7 cycloalkenyl, C 5 . 7 cycloalkenyl-Cj.^alkyl, 
aryl, arylC^Q alkyl, heteroaryl, heteroarylC^^ alkyl, het- 
erocyclic, or a heterocyclylC^Q alkyl moiety, wherein all 
of the moieties except for hydrogen, are optionally substi- 
tuted, or and R^, together with the nitrogen to which they 
are attached form an optionally substituted heterocyclic 
ring of 5 to 7 members, which ring may contain an addi- 
tional heteroatom selected from oxygen, nitrogen or sulfur; 
R 2 is hydrogen, C lml0 alkyl, C 3 _ 7 cycloalkyl, C 3 . 7 cycloalky- 
lalkyl. aryl, arylC^o alkyl, heteroaryl, heteroarylC,.^ 
alkyl, heterocyclic, or a heterocyclylC^o alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; or 

R 2 is the moiety (CR 10 R 20 )^.X 1 (CR 10 R 20 )^C(A 1 )(A 2 ) 
(A 3 ), or (CR 10 R 20 ),.C(A 1 )(A 2 )(A 3 ); 

R 2 , is hydrogen, C^q alkyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl. aryl, arylC 1 _ 10 alkyl, heteroaryl, heteroarylC^Q 
alkyl, heterocyclic, or a heterocyclylC^^ alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; 

R 2 - is hydrogen, C x _ 10 alkyl, C 3 . 7 cycloalkyl, C 3 . 7 cycloalky- 
lalkyl. aryl, arylC^^ alkyl, heteroaryl, heteroarylC^o 
alkyl, heterocyclic, or a heterocyclylC 1 . 10 alkyl moiety, 
and wherein these moieties, excluding hydrogen, may be 
optionally; or wherein R,„ is the moietv (CR 10 R 20 ) Z X 1 
(CR 10 R 20 ) ? C(A 1 )(A 2 )(A 3 ); 

A 1 is an optionally substituted C 1 _ 10 alkyl, heterocyclic, het- 
erocyclic alkyl, heteroaryl, heteroaryl C^q alkyl, 
aryl, or aryl C^q alkyl; 

A 2 is an optionally substituted C U10 alkyl, heterocyclic, het- 
erocyclic C x _ 10 alkyl, heteroaryl, heteroaryl C^q alkyl, 
aryl, or aryl C^^ alkyl; 

A 3 is hydrogen or is an optionally substituted C^q alkyl; 

R 3 is a alkyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalkyl Ci_ 10 
alkyl, aryl, arylC,.^ alkyl, heteroaryl, heteroarylC 1 _ 10 
alkyl, heterocyclic or a heterocyclic^ _ 10 alkyl moiety, and 
wherein each of these moieties may be optionally substi- 
tuted; 

R 4 and R 14 are each independently selected at each occur- 
rence from hydrogen, C x _ 4 alkyl, C 3 _ 7 cycloalkyl, C 3 . 7 
cycloalkylC 1 . 4 alkyl, aryl, aryl-C 1 _ 4 alkyl, heterocyclic, 
heterocyclic C 1-4 alkyl, heteroaryl or a heteroaryl C 1 _ 4 
alkyl moiety, and wherein each of these moieties, exclud- 
ing hydrogen, may be optionally substituted; or the R 4 and 
R 14 together with the nitrogen which they are attached 
form an optionally substituted heterocyclic ring of 4 to 7 
members, which ring optionally contains an additional het- 
eroatom selected from oxygen, sulfur or nitrogen; 

R 4 , and R 14 , are each independently selected at each occur- 
rence from hydrogen or C U4 alkyl, or R 4 , and R 14 , together 
with the nitrogen to which they are attached form a hetero- 
cyclic ring of 5 to 7 members, which ring optionally con- 
tains an additional heteroatom selected from NR 9 .; 

R 5 is independently selected at each occurrence from hydro- 
gen, C 1-4 alkyl, C 2 _ 4 alkenyl, C 2 _ 4 alkynyl or NR 4 ,R 14 ,, 
excluding the moieties SR 5 being SNR 4 R 14 ., S(0) 2 R 5 
being S0 2 H and S(0)R 5 being SOH; 

R 9 . is independently selected at each occurrence from hydro- 
gen, or C 1-4 alkyl; 

R 10 and R 20 are independently selected at each occurrence 60 
from hydrogen or C^alkyl; 

R 10 , is independently selected at each occurrence from hydro- 
gen or C^alkyl; 

R : : is independently selected at each occurrence from hydro- 
gen or C 1 _ 4 alkyl; 65 

R 12 is independently selected at each occurrence from hydro- 
gen, Cj.4 alkyl, halo -substituted C U4 alkyl, C 2 _ 4 alkenyl, 



C 2 _ 4 alkynyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 . 4 alkyl, 
C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalkenyl C 1-4 alkyl, aryl, 
arylQ.4 alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- 
clyl, or a heterocyclylC 1 . 4 alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 
substituted; 

R 13 is independently selected at each occurrence from hydro- 
gen, C U4 alkyl, halo- substituted C u4 alkyl, C 2 _ 4 alkenyl, 
C 2 . 4 alkynyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 . 4 alkyl, 
10 C 5 . 7 cycloalkenyl, C 5 _ 7 cycloalkenyl C 1-4 alkyl, aryl, 
arylQ.4 alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- 
clyl, or a heterocyclylC 14 alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 
substituted; 

15 R^ and R^, are each independently selected from hydrogen, 
C L _ 4 alkyl, C 3 _ 6 cycloalkyl, C 3 _ 6 cycloalkylC^alkyl moi- 
ety, and wherein each of these moieties, excluding hydro- 
gen, may be optionally substituted; or R^ and R rf together 
with the nitrogen which they are attached form an option- 
20 ally substituted heterocyclic ring of 5 to 6 members, which 
ring optionally contains an additional heteroatom selected 
from oxygen, sulfur or NR^; 
g is 0 or an integer having a value of 1, 2, 3, or 4; 
2 5 n f is independently selected at each occurrence from 0 or an 
integer having a value of 1 to 10; 

m is independently selected at each occurrence from 0 or an 

integer having a value of 1 or 2; 
q is 0 or an integer having a value of 1 to 10; 
30 q' is 0, or an integer having a value of 1 to 6; 
t is an integer having a value of 2 to 6; 
v is 0 or an integer having a value of 1 or 2; 
v' is independently selected at each occurrence from 0 or an 
35 integer having a value of 1 or 2; 

Z is independently selected at each occurrence from oxygen 
or sulfur; and 

a pharmaceutically acceptable salt, solvate or physiologically 
40 functional derivative thereof. 

The present invention is directed to novel compounds of 
Formula (A) and Formula (Al ), or a pharmaceutically accept- 
able derivative thereof. As will be readily recognized, the 
difference between compounds of Formula (A) and Formula 
45 (Al ), and that of Formula (I) and (la) lies in the linker Y. The 
respective R l3 R 2 , and R 3 , etc. terms are the same for both 
groups. For purposes herein, everything applicable to For- 
mula (I) is also applicable to Formula (A) unless otherwise 
indicated. 

5 0 Another aspect of the invention are compounds of Formula 
(B)and(Bl): 

(B) 

Rl 



55 




-H R l')S or 
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-continued 

(Bl) 

Rl 




10 



15 



wherein 

20 

G l9 and G 2 are independently nitrogen; 
G 3 is CH 2 ; 
G 4 is CH; 

Y is C(IU(fy, C(O), N(R Z ), N(RJC(R l ,)(R z ), oxygen, 
OqiyCRJ. S(0)m, or S(0) m C(R^)(R z ); ' 25 

R x is hydrogen, C t 2 alkyl,N(R v )„ hydroxy, thiOjCj 2 alkoxy, 
orSOD^C^alkyl; 

R y is hydrogen or C 1-2 alkyl; 

R z , is hydrogen or C 1 _ 2 alkyl; 

R w is hydrogen or C L _ 2 alkyl; 30 
R v is independently selected from hydrogen or C 1 _ 2 alkyl; 

R, is C(Z)N(R 10 ,)(CR 10 R 20 )A- C(Z)O(CR 10 R 20 ) v R„ 
N(R 10 ,)C(Z)(CR 10 R 20 ) V R„ N(R 10 .)C(Z)N(R 10 .) 
(CR I0 R 20 )A, or N(R 10 .)OC(Z)(CR 10 R 20 ) A; 

R r is independently selected at each occurrence from halo- ^ 
gen, C x 4 alkyl, halo-substituted-C^ 4 alkyl, cyano, nitro, 
(CR 10 R2o),-NR^,, (CR 10 R 20 ) v ,C(O)R 12 , SR 5 , S(0)R 5 , 
S(0) 2 R 5 , or(CR 10 R 20 ) y OR 13 ; 

R^ is hydrogen, C U10 alkyl, C 3 _ 7 cycloalkyl, C 3 . 7 c}'cloalkyl 
C l _ l0 alkyl, aryl, arylC^^alkyl, heteroaryl, heteroaryl 
alkyl, heterocyclic, or heterocyclylC^^ alkyl moi- 
ety, which moieties, excluding hydrogen, may all be 
optionally substituted; 

X is R 2 , OR 2 , S(0) m R 2 „ (CH 2 ) M> N(R 10 .)S(O) m R 2 . 5 (CH 2 )„.N 
(R 10 ,)C(O)R 2 ,, (CH 2 ) H ,NR 4 R 14 , (CH 2 ) W ,N(R 2 ,)(R 2 ,), or 
N(R 10 ,)R;,NH— C(=N"-CN)NRqRq'; 

X, is N(R n ), O, S(0) m , or CR 10 R 20 ; 

R^ is selected from an optionally substituted C 2 10 alkyl, 
C1I 2 C(O) CII 2 . — CH 2 CH 2 O^CHo 50 
CH 2 — , — CH 2 — C(O)N(R 10 .)CH 2 — CH 2 — — CH 2 — N 
(R 10 ,)C(O)CH 2 — , — CH 2 — CH(OR 10 .)— CH 2 — 
— CH 2 — C(0)0 — CH 0 — CH 2 — , or — CH 2 — CH 2 — O— 
C(0)CH 2 — ; 

R^ and R^ are independently selected at each occurrence from 5 5 
hydrogen, C 1 _ 10 alkyl, C 3 . 7 cycloalkyl, C3.7CycloalkylCj.jo 
alkyl, C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalkenyl-C^oalkyl, 
aryl, arylC 1 _ 10 alkyl, heteroaryl. heteroarylC^Q alkyl, het- 
erocyclic, or a heterocyclylCj.jo alkyl moiety, wherein all 
of the moieties except for hydrogen, are optionally substi- 60 
tuted, or R^ and R^, together with the nitrogen to which they 
are attached form an optionally substituted heterocyclic 
ring of 5 to 7 members, which ring may contain an addi- 
tional heteroatom selected from oxygen, nitrogen or sulfur; 

R 2 is hydrogen, C 1 _ 10 alkyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalky- 65 
lalkyl. aryl, arylC^o alkyl, heteroaryl, heteroarylC^Q 
alkyl, heterocyclic, or a heterocyclic^ 10 alkyl moiety, 
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and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; or 
R 2 is the moiety (CR 10 R 20 ) ? X 1 (CR 10 R 20 ) ? C(A 1 )(A 2 ) 
(A 3 ), or (CR 10 R 20 ) 9 .C(A 1 )(A 2 )(A 3 ); 

R 2 . is hydrogen, C l _ l0 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl, ar> r l, arylC^o alkyl, heteroaryl, heteroarylC^o 
alkyl, heterocyclic, or a heterocyclylC^o alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; 

R 2 „ is hydrogen, C^q alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl, aryl, arylC^o alkyl, heteroaryl, heteroaryl C x _ 10 
alkyl, heterocyclic, or a heterocyclylC^o alkyl moiety, 
and wherein these moieties, excluding hydrogen, may be 
optionally; or wherein R 2 „ is the moiety (CR 10 R 20 ) f X 1 
(CR^R^QAiXA.XAj); 

A l is an optionally substituted C 110 alkyl, heterocyclic, het- 
erocyclic C 1-10 alkyl, heteroaryl, heteroaryl alkyl, 
aryl, or aryl C 1 _ 10 alkyl; 

A 2 is an optionally substituted C^q alkyl, heterocyclic, het- 
erocyclic C ul0 alkyl, heteroaryl, heteroaryl C U10 alkyl, 
aryl, or aryl C^q alkyl; 

A 3 is hydrogen or is an optionally substituted C 1 _ 10 alkyl; 

R 3 is a C l _ w alkyl. C 3 _ 7 cycloalkyl, C 3 . 7 cycloalkyl C 1 _ l0 
alkyl, aryl, arylC^o alkyl, heteroaryl, heteroarylC^o 
alkyl, heterocyclic or a heterocyclylC^o alkyl moiety, and 
wherein each of these moieties may be optionally substi- 
tuted: 

R 4 and R 14 are each independently selected at each occur- 
rence from hydrogen, C 1-4 alkyl, C 3 . 7 cycloalkyl, C 3 _ 7 
cycloalkylC^alkyl, aryl, aryl-C^ alkyl, heterocyclic, 
heterocyclic C 1-4 alkyl, heteroaryl or a heteroaryl C : _ 4 
alkyl moiety, and wherein each of these moieties, exclud- 
ing hydrogen, may be optionally substituted; or the R 4 and 
R i4 together with the nitrogen which they are attached 
form an optionally substituted heterocyclic ring of 4 to 7 
members, which ring optionally contains an additional het- 
eroatom selected from oxygen, sulfur or nitrogen; 

R 4 , and R 14 , are each independently selected at each occur- 
rence from hydrogen or C 1-4 alkyl, or R 4 , and R 14 , together 
with the nitrogen to which they are attached form a hetero- 
cyclic ring of 5 to 7 members, which ring optionally con- 
tains an additional heteroatom selected from NR 9 ,; 

R 5 is independently selected at each occurrence from hydro- 
gen, C 1-4 alkyl, C 2 . 4 alkenyl, C 2 . 4 alkynyl or NR 4 ,R 14 ., 
excluding the moieties SR 5 being SNR 4 ,R 14 ., S(0) 2 R 5 
being S0 2 H and S(0)R 5 being SOH; 

R 9 , is independently selected at each occurrence from hydro- 
gen, or C : _ 4 alkyl; 

R 10 and R 20 are independently selected at each occurrence 
from hydrogen or C^alkyl; 

R 10 . is independently selected at each occurrence from hydro- 
gen or C^alkyl; 

R u is independently selected at each occurrence from hydro- 
gen or C^alkyl; 

R 12 is independently selected at each occurrence from hydro- 
gen, Cj.4 alkyl, halo- substituted C 1-4 alkyl, C 2 _ 4 alkenyl, 
C 2 . 4 alkynyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 . 4 alkyl, 
C 5 . 7 cycloalkenyl, C 5 _ 7 cycloalkenyl C 1 _ 4 alkyl, aryl, 
arylCj.4 alkyl, heteroaryl, heteroarylC 1 _ 4 alkyl, heterocy- 
clyl, or a heterocyclylC^ alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 
substituted; 

R 13 is independently selected at each occurrence from hydro- 
gen, C l _ 4 alkyl, halo- substituted C^ alkyl, C 2 _ 4 alkenyl, 
C 2 _ 4 alkynyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 _ 4 alkyl, 
C 5 . 7 cycloalkenyl, C 5 _ 7 cycloalkenyl C 1 _ 4 alkyl, aryl, 
arylQ.4 alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- 
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clyl, or a heterocyclylC^ alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 
substituted; 

and R^, are each independently selected from hydrogen, 
C x _ 4 alkyl, C 3 _ 6 cycloalkyl, C 3 _ 6 cycloalkylC 1 _ 4 alkyl moi- 
ety, and wherein each of these moieties, excluding hydro- 
gen, may be optionally substituted; or R^ and R^ together 
with the nitrogen which they are attached form an option- 
ally substituted heterocyclic ring of 5 to 6 members, which 
ring optionally contains an additional heteroatom selected 
from oxygen, sulfur or NR 9 ,; 

g is 0 or an integer having a value of 1, 2, 3, or 4; 

n' is independently selected at each occurrence from 0 or an 
integer having a value of 1 to 10; 

m is independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2; 

q is 0 or an integer having a value of 1 to 10; 

q' is 0, or an integer having a value of 1 to 6; 

t is an integer having a value of 2 to 6; 

v is 0 or an integer having a value of 1 or 2; 

v ( is independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2; 

Z is independently selected at each occurrence from oxygen 
or sulfur; and 

apharmaceutically acceptable salt, solvate or physiologically 
functional derivative thereof. 

As will be readily recognized, the differences between 
compounds of Formula (B) and Formula (Bl), and that of 
Formula (II) and (II a) lie in the linker Y. The respective R L , R 2 , 
and R 3 , etc. terms are the same for both groups. For purposes 
herein, everything applicable to Formula (II) is also appli- 
cable to Formula (B) unless otherwise indicated. 

In another aspect of the invention, it is the linker Y may be 
present in a similar manner in the same position for all of the 
remaining formulas, Formula's (III) and (Ilia), (IV) and 
(IVa), (V) and (Va), (VI), (Vla-VIi), etc., herein. The respec- 
tive R l5 R 2 , and R 3 , etc. terms will be the same for all the 
groups. 

Another aspect of the invention are compounds of Formula 
(VIII) and (Villa): 



wherein 

G 1; G 2 are independently nitrogen or CH, but G 1; and G 2 are 
not both nitrogen; 



C(Z)O(CR 10 R 20 ) v R„ 
N(R 10 ,)C(Z)N(R 10 ,) 



10 



15 



20 



25 



G 4 is CH; 

R, is C(Z)N(R i0 ,)(CR 10 R 20 ) v R„ 
N(R 10 ,)C(Z)(CR 10 R 20 ) V R„ 
(CR 10 R 20 ) V R„ or N(R 10 ,)OC(Z)(CR 10 R 20 ) V R,; 

R r is independently selected at each occurrence from halo- 
gen, C lmA alkyl, halo-substituted-C^ alkyl, cyano, nitro, 
(CR 10 R 20 ) V .NR^, (CR 10 R 20 ) v C(O)R 12 , SR 5 , S(0)R 5 , 
S(0) 2 R 5 , or(CR 10 R 20 ) v .OR 13 ; 

R b is hydrogen, C U10 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkyl 
C l _ w alkyl, aryl, arylC^Qalkyl, heteroaryl, heteroaryl 
C v _ w alkyl, heterocyclic, or heterocyclylC^^ alkyl moi- 
ety, which moieties, excluding hydrogen, may all be 
optionally substituted; 

X is R„ OR 2 ,, S(0)^R 2 ., (CH 2 )„.N(R 10 ,)S(O) w R„, (CH 2 )„,N 
(R 10 ,)C(O)R 2 „ (CH 2 )„,NR 4 R 14 , (CH 2 ) W ,N(R 2 ,)(R 2 „), or 
N(R 10 .)R A NH— C(=N— CN)NRqRq'; 

X, is N(R n ), O, S(p) m , or CR 10 R 20 ; 

R^ is selected from an optionally substituted C 1 10 alkyl, 

— CH 2 — C(0)—CU,— , — CH 2 — CH 2 — 0'—CR 0 — 
CH 2 — , — CH 2 — C(O)N(R 10 .)CH 2 — CH 2 — — CH 2 — N 




(VIII) 



(R 10 ,)C(O)CH 2 — , --CH 2 ^CH(OR 10 ,)— CH 2 — , 

— CH 2 — C(0)0— CH 2 — CH 2 — , or— CH 2 — CH 2 — O— 
C(0)CH 2 — ; 

R^ and R^, are independently selected at each occurrence from 
hydrogen, alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 _ 10 
30 alkyl, C 5 _ 7 cycloalkenyl, C 5 . 7 cycloalkenyl-C^^alkyl, 
aryl, arylC^^ alkyl, heteroaryl, heteroarylC^o allcyl, het- 
erocyclic, or a heterocyclylC^ 10 alkyl moiety, wherein all 
of the moieties except for hydrogen, are optionally substi- 
tuted, or R^ and R^, together with the nitrogen to which they 
35 are attached form an optionally substituted heterocyclic 
ring of 5 to 7 members, which ring may contain an addi- 
tional heteroatom selected from oxygen, nitrogen or sulfur; 
R 2 is hydrogen, C U10 alkyl, C 3 _ 7 cycloalkyl, C 3 . 7 cycloalky- 
lalkyl, aryl, arylC^o alkyl, heteroaryl, heteroarylC^Q 
40 alkyl, heterocyclic, or a heterocyclylC^^ alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; or 

R 2 is the moiety (CR 10 R 20 )^X 1 (CR 10 R 20 ) ? C(A 1 )(A 2 ) 
(A 3 ), or (CR 10 R 20 ),.C(A 1 )(A 2 )(A 3 ); 
45 R 2 . is hydrogen, C 1 _ l0 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl, aryl, arylC^o alkyl, heteroaryl, heteroarylC^o 
alkyl, heterocyclic, or a heterocyclylC^^ alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; 
50 R 2 n is hydrogen, C L _ 10 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl, aryl, arylC^o alkyl, heteroaryl, heteroarylC 1 _ 10 
alkyl, heterocyclic, or a heterocyclylC^^ alkyl moiety, 
and wherein these moieties, excluding hydrogen, may be 
optionally; or wherein R 2 „ is the moiety (CR 10 R 20 ) f X 1 
(Villa) 55 (CR 10 R 20 )^C(A 1 )(A 2 )(A 3 ): 

Aj_ is an optionally substituted C ul0 alkyl, heterocyclic, het- 
erocyclic C^q alkyl, heteroaryl, heteroaryl C^q alkyl, 
aryl, or aryl C 1 _ w alkyl; 
A 2 is an optionally substituted C ul0 alkyl, heterocyclic, het- 
60 erocyclic C^q alkyl, heteroaryl, heteroaryl C 140 alkyl, 
aryl, or aryl C^ 10 alkyl; 
A 3 is hydrogen or is an optionally substituted C 1 . 10 alkyl; 
R 3 is a C x _ 10 alkyl. C 3 _ 7 cycloalkyl, C 3 . 7 cycloalkyl C x _ 10 
alkyl, aryl, arylC^o alkyl, heteroaryl, heteroarylC^o 
65 alkyl, heterocyclic or a heterocyclylC 1 . 10 alkyl moiety, and 
wherein each of these moieties may be optionally substi- 
tuted: 
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R 4 and R 14 are each independently selected at each occur- 
rence from hydrogen, C U4 alkyl, C 3 _ 7 c)'cloalkyl, C 3 . 7 
cycloalkylC^alkyl, aryl, aryl-C^ alkyl, heterocyclic, 
heterocyclic C l _ 4 alkyl, heteroaryl or a heteroaryl C x _ 4 
alkyl moiety, and wherein each of these moieties, exclud- 5 
ing hydrogen, may be optionally substituted; or the R 4 and 
R 14 together with the nitrogen which they are attached 
form an optionally substituted heterocyclic ring of 4 to 7 
members, which ring optionally contains an additional het- 
eroatom selected from oxygen, sulfur or nitrogen; 10 

R 4 . and R 14 , are each independently selected at each occur- 
rence from hydrogen or alkyl, or R 4 , and R 14 , together 
with the nitrogen to which they are attached form a hetero- 
cyclic ring of 5 to 7 members, which ring optionally con- 
tains an additional heteroatom selected from NR 9 .; 15 

R 5 is independently selected at each occurrence from hydro- 
gen, C 1-4 alkyl, C 2 _ 4 alkenyl, C 2 _ 4 alkynyl or NR 4 ,R 14 ,, 
excluding the moieties SR 5 being SNR 4 R 14 ., S(0) 2 R 5 
being S0 2 H and S(0)R 5 being SOH; 

R 9 , is independently selected at each occurrence from hydro- 2Q 
gen, or alkyl; 

R 10 and R 20 are independently selected at each occurrence 
from hydrogen or C^alkyl; 

R 10 , is independently selected at each occurrence from hydro- 
gen or Cj^alkyl; 

R : 1 is independently selected at each occurrence from hydro- 25 
gen or C 1 _ 4 alkyl; 

R 12 is independently selected at each occurrence from hydro- 
gen, C 1-4 alkyl, halo -substituted C U4 alkyl, C 2 . 4 alkenyl, 
C 2 _ 4 alkynyl. C 3 _ 7 cycloalkyl, C^cycloalkylC^ alkyl, 
C 5 _ 7 cycloalkenyl, C 5 . 7 cycloalkenyl C 1-4 alkyl, aryl, 30 
arylCi.4 alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- 
clyl, or a heterocyclic^ alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 
substituted; 

R x 3 is independently selected at each occurrence from hydro - 3 5 
gen, C 1 _ 4 alkyl, halo -substituted C x _ 4 alkyl, C 2 _ 4 alkenyl, 
C 2 _ 4 alkynyl. C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 _ 4 alkyl, 
C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalkenyl C 1-4 alkyl, aryl, 
arylC^ alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- 
clyl, or a heterocyclylC 1 _ 4 alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 
substituted; 

R^ and R^. are each independently selected from hydrogen, 
C x _ 4 alkyl, C 3 _ 6 cycloalkyl, C 3 _ 6 cycloalkylC^alkyl moi- 
ety, and wherein each of these moieties, excluding hydro- 
gen, may be optionally substituted; or R^ and R^ together 45 
with the nitrogen which they are attached form an option- 
ally substituted heterocyclic ring of 5 to 6 members, which 
ring optionally contains an additional heteroatom selected 
from oxygen, sulfur or NR 9 ,; 

g is 0 or an integer having a value of 1, 2, 3, or 4; 50 

n' is independently selected at each occurrence from 0 or an 
integer having a value of 1 to 1 0; 

m is independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2; 

q is 0 or an integer having a value of 1 to 1 0; 55 

q f is 0, or an integer having a value of 1 to 6; 

t is an integer having a value of 2 to 6; 

v is 0 or an integer having a value of 1 or 2; 

v' is independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2; 60 

Z is independently selected at each occurrence from oxygen 
or sulfur; and 

apharmaceutically acceptable salt, solvate or physiologically 
functional derivative thereof. 

In another embodiment of the present invention, for com- 65 
pounds of Formula (VIII) and (Villa) the X term may also be 
the B-Non-Ar-cyc moiety as disclosed above. 
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In another embodiment of the present invention, for com- 
pound of Formula (VIII) and (Villa), and the remaining for- 
mulas, the X term may also be the X moiety as disclosed in 
WO 2004/073628, published September 2004, Boehm et al., 
whose disclosure is incorporated by reference herein. 

For purposes herein the template containing the G x and G 2 
moieties will have a numbering system that allows for differ- 
ent (R : and R r ) substituents on the phenyl, the pyridyl and 
pyrimidine ring at the C 4 position of the pharmacophore; the 
X term at the C 2 position and the R 3 substituent in the N 8 
position. 




I 



The respective R 15 R 2 , R x , X and R 3 , etc., terms are the 
same for both groups within the formulas themselves, for 
instance, in Formula (VIII) and (Villa). For purposes herein, 
everything applicable to Formula (VIII) is also applicable to 
Formula (Villa) unless otherwise indicated. 

It is recognized that for compounds of Formula (I) and (la), 
etc. and those of Formula (VIII) and (Villa) the difference is 
in the allowance of the G x and G 2 moieties to be carbon or 
nitrogen, independently. For purposes of brevity herein, the 
remaining compounds of Formulas (II) and (Ila), (III) and 
(Ilia), (IV) and (IVa), (V) and (Va), (VI) and (Vla-VIi), may 
also have the same pharmacophore template of: 




Illustrative of this would be the C4 substitution from com- 
pounds of formula (II) and (Ila) on this pharmacophore tem- 
plate, represented by the structure: 

(IX) 

Rl 
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(IXa) 



cr N 



10 



15 



wherein 

G l5 G 2 are independently nitrogen or CH, but G l3 and G 2 are 
not both nitrogen; 

G 3 isCH 2 ; 
G 4 is CH; 

R, is C(Z)N(R 10 ,)(CR 10 R 20 ) V R 6! C(Z)O(CR 10 R 20 ) v R„ 
N(R 10 ,)C(Z)(CR 10 R 20 ) V R„ N(R 10 ,)C(Z)N(R 10 ,) 
(CR 10 R 20 ) JR„ or N(R 10 ,)OC(Z)(CR 10 R 20 ) V R,; 

R r is independently selected at each occurrence from halo- 
gen, Cj_4 alkyl, halo-substituted-Ci.4 alkyl, cyano, nitro, 
(CR 10 R 20 ) iy NR^,, (CR 10 R 20 ) v .C(O)R 12 , SR 5 , S(0)R 5 , 
S(0) 2 R 5 , or(CR 10 R 20 ) v ,OR 13 ; 

R^ is hydrogen, C l _ w alkyl, C 3 . 7 cycloalkyl, C 3 . 7 cycloalkyl 
C ul0 alkyl, aryl, arylC^oalkyl, heteroaryl, heteroaryl 
C 1 . 10 alkyl, heterocyclic, or heterocyclylC 1 . 10 alkyl moi- 
ety, which moieties, excluding hydrogen, may all be 
optionally substituted; 

X is R 2 , OR 2 , S(0) m R 2 , (CH 2 ) wl N(R 10 ,)S(O) 7 „R 2 ,, (CH 2 )„.N 
(R 10 ,)C(O)R 2 ,, (CH 2 ) M .NR 4 R 145 (CH 2 ) K .N(R 2 .)(R 2 ..) : or 
N(R 10 .)R A NH — C(=N — CN)NRqRq*; 

X, is N(R n ), O, S(0) m , or CR 10 R 20 ; 

R k is selected from an optionally substituted C U10 alkyl, 



20 



25 
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35 



— CH 2 — C(0)— CH 2 



— CH 9 — CH. — O — CEU 



R 2> , is hydrogen, C U10 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl, aryl, arylC^^ alkyl, heteroaryl, heteroarylC^^ 
alkyl, heterocyclic, or a heterocyclylC^o alkyl moiety, 
and wherein these moieties, excluding hydrogen, may be 
optionally; or wherein R 2 „ is the moiety (CR 10 R 20 )^X 1 
(CR 10 R 20 ) (7 C(A 1 )(A 2 )(A 3 ): 

A l is an optionally substituted C^^ alkyl, heterocyclic, het- 
erocyclic C ul0 alkyl, heteroaryl, heteroaryl C^q alkyl, 
aryl, or aryl C^q alkyl; 

A 2 is an optionally substituted Cj.^ alkyl, heterocyclic, het- 
erocyclic C^q alkyl, heteroaryl, heteroaryl C^q alkyl, 
aryl, or aryl C U10 alkyl; 

A 3 is hydrogen or is an optionally substituted C 140 alkyl; 

R 3 is a alkyl. C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkyl C x _ 10 
alkyl, aryl, arylC^o alkyl, heteroaryl, heteroarylC^o 
alkyl, heterocyclic or a heterocyclylC 1 10 alkyl moiety, and 
wherein each of these moieties may be optionally substi- 
tuted; 

R 4 and R 14 are each independently selected at each occur- 
rence from hydrogen, C U4 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 
cycloalkylC 1 _ 4 alkyl, aryl, aryl-C 1 _ 4 alkyl, heterocyclic, 
heterocyclic C 1 . 4 alkyl, heteroaryl or a heteroaryl C 1-4 
alkyl moiety, and wherein each of these moieties, exclud- 
ing hydrogen, may be optionally substituted; or the R 4 and 
R 14 together with the nitrogen which they are attached 
form an optionally substituted heterocyclic ring of 4 to 7 
members, which ring optionally contains an additional het- 
eroatom selected from oxygen, sulfur or nitrogen; 
R 4 . and R 14 , are each independently selected at each occur- 
rence from hydrogen or C L _ 4 alkyl, or R 4 , and R 14 , together 
with the nitrogen to which they are attached form a hetero- 
cyclic ring of 5 to 7 members, which ring optionally con- 
tains an additional heteroatom selected from NR 9 ,; 
R 5 is independently selected at each occurrence from hydro- 
gen, C 1-4 alkyl, C 2 _ 4 alkenyl, C 2 . 4 alkynyl or NR 4 ,R 14 ,, 
excluding the moieties SR 5 being SNR 4 ,R 14> , S(0) 2 R 5 
being S0 2 H and S(0)R 5 being SOH; 
R 9 , is independently selected at each occurrence from hydro- 
gen, or C 1 _ 4 alkyl; 
R, 0 and R. 

from hydrogen or C 1 . 4 alkyl; 



10 ciina lv 20 are independently selected at each occurrence 



m H2 ^Vr^u 2 ^ ( °^ N(Rl0 ^ 2 ^u^T' 7^5r~ N R io' is independently selected at each occurrence from hydro- 



(R 10 ,)C(O)CH ; 



— CH 2 — CH(OR 10 .)— CH 2 - 



45 



50 



— CHa— C(0)0— CH 2 — CH 2 — or— CH 2 — CH 2 
C(0)CH 2 — ; 

R^ and R , are independently selected at each occurrence from 
hydrogen, C U10 alkyl, C 3 _ 7 cycloalkyl, C3.7CycloalkylCi.io 
alkyl, C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalkenyl-Ci_ 10 alkyl, 
aryl, arylCi_ 10 alkyl, heteroaryl. heteroarylCi_ 10 alkyl, het- 
erocyclic, or a heterocyclylCi_ 10 alkyl moiety, wherein all 
of the moieties except for hydrogen, are optionally substi- 
tuted, or R^ and R^, together with the nitrogen to which they 
are attached form an optionally substituted heterocyclic 
ring of 5 to 7 members, which ring may contain an addi- 
tional heteroatom selected from oxygen, nitrogen or sulfur; 5 5 

R 2 is hydrogen, C^q alkyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl. aryl, arylC^o alkyl, heteroaryl, heteroarylCi^o 
alkyl, heterocyclic, or a heterocyclic^ 10 alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; or 

R 2 is the moiety (CRi 0 R 20 )^X 1 (CR 10 R 20 ) (7 C(Ai)(A 2 ) 
(A 3 ), or (CR 10 R 20 ),,C(A 1 )(A 2 )(A 3 ); 
R 2 , is hydrogen, alkyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl. aryl, arylC^o alkyl, heteroaryl, heteroarylCi.jo 
alkyl, heterocyclic, or a heterocyclic^ 10 alkyl moiety, 
and wherein each of these moieties, excluding hydrogen, 
may be optionally substituted; 



60 



gen or C^alkyl; 

R u is independently selected at each occurrence from hydro- 
gen or C^alkyl; 

R 12 is independently selected at each occurrence from hydro- 
gen, C 1 . 4 alkyl, halo- substituted C 1-4 alkyl, C 2 _ 4 alkenyl, 
C 2 _ 4 alkynyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 . 4 alkyl, 
C 5 . 7 cycloalkenyl, C 5 _ 7 cycloalkenyl C UA alkyl, aryl, 
arylCi.4 alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- 
clyl, or a heterocyclylC^ alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 
substituted; 

R 13 is independently selected at each occurrence from hydro- 
gen, Ci_ 4 alkyl, halo- substituted C x _ 4 alkyl, C 2 _ 4 alkenyl, 
C 2 . 4 alkynyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalkylC 1 . 4 alkyl, 
C 5 . 7 cycloalkenyl, C 5 _ 7 cycloalkenyl alkyl, aryl, 

arylCi.4 alkyl, heteroaryl, heteroarylC^ alkyl, heterocy- 
clyl, or a heterocyclylC^ alkyl moiety, and wherein each 
of these moieties, excluding hydrogen, may be optionally 
substituted; 

R^ and R^. are each independently selected from hydrogen, 
C i _ 4 alkyl, C 3 _ 6 cycloalkyl, C 3 . 6 cycloalkylC^alkyl moi- 
ety, and wherein each of these moieties, excluding hydro- 
gen, may be optionally substituted; or R^ and R^ together 
with the nitrogen which they are attached form an option- 
ally substituted heterocyclic ring of 5 to 6 members, which 
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ring optionally contains an additional heteroatom selected 

from oxygen, sulfur or NR 9 ,; 
g is 0 or an integer having a value of 1, 2, 3, or 4; 
n' is independently selected at each occurrence from 0 or an _ 

integer having a value of 1 to 10; 
m is independently selected at each occurrence from 0 or an 

integer having a value of 1 or 2; 
q is 0 or an integer having a value of 1 to 1 0; 
q' is 0, or an integer having a value of 1 to 6; 1 
t is an integer having a value of 2 to 6; 
v is 0 or an integer having a value of 1 or 2; 
v' is independently selected at each occurrence from 0 or an 

integer having a value of 1 or 2; 15 
Z is independently selected at each occurrence from oxygen 

or sulfur; and 

apharmaceutically acceptable salt, solvate or physiologically 
functional derivative thereof. 20 

Therefore, compounds having the C4 position substitution 
from Formula (III) and (Ilia) with the G1/G2 pharmacophore 
template of carbon or nitrogen, would be considered com- 
pounds of Formula (X) and (Xa), etc. 

It is to be understood that the present invention covers all 25 
combinations of particular and preferred groups described 
hereinabove. It is also to be understood that the present inven- 
tion encompasses compounds of formula (I) in which a par- 
ticular group or parameter, for example R 5 , R 6 , R 9 , R 10 , R ll5 
Ri2> R is> Pj n > or <L etc - ma Y occur more than once. In such 30 
compounds it will be appreciated that each group or param- 
eter is independently selected from the values listed. When 
any variable occurs more than one time in a Formula (as 
described herein), its definition on each occurrence is inde- 
pendent of its definition at every other occurrence. 

Particular compounds according to the invention include 
those mentioned in the examples and their pharmaceutically 
derivatives. 

As used herein, the term "pharmaceutically acceptable" 40 
means a compound which is suitable for pharmaceutical and 
veterinary usage. Salts and solvates of compounds of the 
invention which are suitable for use in medicine are those 
wherein the counterion or associated solvent is pharmaceuti- 
cally acceptable. However, salts and solvates having non- 45 
pharmaceutically acceptable counterions or associated sol- 
vents are within the scope of the present invention, for 
example, for use as intermediates in the preparation of other 
compounds of the invention and their pharmaceutically 
acceptable salts and solvates. 50 

As used herein, the term "pharmaceutically acceptable 
derivative", means any pharmaceutically acceptable salt, sol- 
vate or prodrug e.g. ester, of a compound of the invention, 
which upon administration to the recipient is capable of pro- 
viding (directly or indirectly) a compound of the invention, or 55 
an active metabolite or residue thereof. Such derivatives are 
recognizable to those skilled in the art, without undue experi- 
mentation. Nevertheless, reference is made to the teaching of 
Burger's Medicinal Chemistry and Drug Discovery. 5 th Edi- 
tion, Vol. 1 : Principles and Practice, which is incorporated 60 
herein by reference to the extent of teaching such derivatives. 
In one embodiment pharmaceutically acceptable derivatives 
are salts, solvates, esters, carbamates and phosphate esters. In 
another embodiment pharmaceutically acceptable derivatives 
are salts, solvates and esters. In yet another embodiment of 65 
the invention pharmaceutically acceptable derivatives are 
salts and esters, in particular salts. 
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The compounds of the present invention may be in the form 
of and/ or may be administered as a pharmaceutically accept- 
able salt. For a review on suitable salts see Berge et al., J. 
Pharm. Sci., 1977, 66, 1-19. 

Typically, a pharmaceutical acceptable salt may be readily 
prepared by using a desired acid or base as appropriate. The 
salt may precipitate from solution and be collected by filtra- 
tion or may be recovered by evaporation of the solvent. 

Salts of the compounds of the present invention may, for 
example, comprise acid addition salts resulting from reaction 
of an acid with a nitrogen atom present in a compound of 
formula (I). Salts encompassed within the term "pharmaceu- 
tically acceptable salts" refer to non-toxic salts of the com- 
pounds of this invention. Suitable addition salts are formed 
from acids which form non-toxic salts and examples are 
acetate, benzenesulfonate, benzoate, bicarbonate, bisulfate, 
bitartrate, borate, bromide, calcium edetate, camsylate, car- 
bonate, chloride, clavulanate, citrate, dihydrochloride, ede- 
tate, edisylate, estolate, esylate. ethanesulphonate, formate, 
fumarate, gluceptate, gluconate, glutamate, glycollylarsa- 
nilate, hexy Ires ore inate. hydrabamine, hydrobromide, hydro- 
chloride, hydrogen phosphate, hydroiodide, hydroxynaph- 
thoate, iodide, isethionate, lactate, lactobionate, laurate, 
malate, maleate, mandelate, mesylate, methylbromide, meth- 
ylnitrate, methyl sulfate, monopotassium maleate, mucate, 
napsylate, nitrate, N-methylglucamine, oxalate, oxaloac- 
etate, pamoate (embonate), palmitate, pantothenate, phos- 
phate/diphosphate, piruvate, polygalacturonate, saccharate, 
salicylate, stearate, subacetate, succinate, sulphate, tamiate, 
tartrate, teoclate, tosylate, triethiodide, trifluoroacetate and 
valerate. 

Pharmaceutically acceptable base salts include ammonium 
salts such as a trimethyl ammonium salt, alkali metal salts 
such as those of sodium and potassium, alkaline earth metal 
salts such as those of calcium and magnesium and salts with 
organic bases, including salts of primary, secondary and ter- 
tiary amines, such as isopropylamine, diethylamine, ethano- 
lamine, trimethylamine, dicyclohexyl amine and N-methyl- 
D-glucamine. 

Those skilled in the art of organic chemistry will appreciate 
that many organic compounds can form complexes with sol- 
vents in which they are reacted or from which they are pre- 
cipitated or crystallized. These complexes are known as "sol- 
vates". As used herein, the term "solvate" refers to a complex 
of variable stoichiometry formed by a solute (in this inven- 
tion, a compound of formula (I) or a salt thereof) and a 
solvent. Such solvents for the purpose of the invention may 
not interfere with the biological activity of the solute. 
Examples of suitable solvents include water, methanol, etha- 
nol and acetic acid. Preferably the solvent used is a pharma- 
ceutically acceptable solvent. Examples of suitable pharma- 
ceutically acceptable solvents include water, ethanol and 
acetic acid. Most preferably the solvent used is water. A 
complex with water is known as a "hydrate". Solvates of the 
compound of the invention are within the scope of the inven- 
tion. 

As used herein, the term "prodrug" means a compound 
which is converted within the body, e.g. by hydrolysis in the 
blood, into its active form that has medical effects. Pharma- 
ceutically acceptable prodrugs are described in T. Higuchi 
andV. Stella, Prodrugs as Novel Delivery Systems, Vol. 14 of 
the A.C.S. Symposium Series; Edward B. Roche, ed., Bior- 
eversible Carriers in Drug Design, American Pharmaceutical 
Association and Pergamon Press, 1987; and in D. Fleisher, S. 
Ramon and H. Barbra "Improved oral drug delivery: solubil- 
ity limitations overcome by the use of prodrugs", Advanced 
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Drug Delivery Reviews (1996) 19(2) 1 15-130, eachofwhich 
are incorporated herein by reference. 

Prodrugs are any covalently bonded carriers that release a 
compound of formula (I) in vivo when such prodrug is admin- 
istered to a patient. Prodrugs are generally prepared by modi- 
fying functional groups in a way such that the modification is 
cleaved, either by routine manipulation or in vivo, yielding 
the parent compound. Prodrugs include, for example, com- 
pounds of tins invention wherein hydroxy or amine groups 
are bonded to any group that, when administered to a patient, 
cleaves to form the hydroxy or amine groups. Thus, represen- 
tative examples of prodrugs include (but are not limited to) 
acetate, formate and benzoate derivatives of alcohol and 
amine functional groups of the compounds of formula (I). 
Further, in the case of a carboxylic acid ( — COOH), esters 
may be employed, such as methyl esters, ethyl esters, and the 
like. Esters may be active in their own right and/or be 
hydrolysable under in vivo conditions in the human body. 
Suitable pharmaceutically acceptable in vivo hydrolysable 
ester groups include those which break down readily in the 
human body to leave the parent acid or its salt. 

As used herein, "optionally substituted" unless specifically 
defined shall mean such groups as halogen, such as fluorine, 
chlorine, bromine or iodine; hydroxy; hydroxy substituted 
C^oalkyl; C^q alkoxy, such as methoxy or ethoxy; halo- 
substituted C^q alkoxy; S(0)m alkyl, such as methyl thio, 
methyl sulfinyl or methyl sulfonyl; a ketone ( — C(O)). or an 
aldehyde (^C(0)R 6 ,), such as 0(0)0^ alkyl or C(0)aryl, 
wherein R 6 , is hydrogen, alkyl, C 3 _ 7 cycloalkyl, hetero- 
cyclyl, heterocyclyl C 1 _ 10 aB^l, aryl, arylC^o alkyl, het- 
eroaryl or heteroarylC^o alkyl, (and wherein the R 6 , moi- 
eties, excluding hydrogen, may themselves be optionally 
substituted 1 or 2 times, independently at each occurrence by 
halogen; hydroxy; hydroxy substituted alkyl; C Y _ 4 alkoxy; 
S(0) m C 1 . 4 alkyl; amino, mono & di-substituted C 1 . 4 alkyl 
amino; C x _ 4 alkyl, or CF 3 ); C(0)OR 6 ,; NR 4 ,R 14 ,, wherein R 4 , 
and R 14 . are each independently hydrogen or alkyl, such 
as amino or mono or -disubstituted C 1 _ 4 alkyl or wherein the 
R 4 ,R 14 . can cyclize together with the nitrogen to which they 
are attached to form a 5 to 7 membered ring which optionally 
contains an additional heteroatom selected from O/N/S; 
alkyl, such as methyl, ethyl, propyl, isopropyl, t-butyl, etc.; 
C 3 _ 7 cycloalkyl, or C 3 . 7 cycloalkyl C x _ 10 alkyl group, such as 
cyclopropyl, cyclobutyl, or cyclopropyl methyl; halo substi- 
tuted C^q alkyl, such CF 2 CF 2 H, or CF 3 ; an optionally sub- 
stituted aryl, such as phenyl, or an optionally substituted 
arylC 2 _ 4 alkyl, such as benzyl orphenethyl, wherein these aryl 
containing moieties may also be substituted one to two times 
independently at each occurrence by halogen; hydroxy; 
hydroxy substituted alkyl; alkoxy; S(0) w C U4 alkyl; 
amino, mono & di-substituted Cj 4 alkyl amino; C L 4 alkyl, or 
CF 3 . 

Suitable pharmaceutically acceptable salts are well known 
to those skilled in the art and include salts formed with both 
organic and inorganic acids or bases. Pharmaceutically 
acceptable acid addition salts include those formed from 
hydrochloric, hydrobromic, sulphuric, citric, tartaric, phos- 
phoric, lactic, pyruvic, acetic, trifluoroacetic, triphenyl acetic, 
sulphamic, sulphanilic, succinic, oxalic, fumaric, maleic, 
malic, glutamic, aspartic, oxaloacetic, alkyl sulphonic acid 
derivatives, such as methanesulphonic, or ethanesulphonic, 
arylsulphonic acid derivatives, such as p-toluenesulphonic, 
m-toluenesulphonic, benzenesulphonic, camphor sulphonic, 
4 -chlorobenzenesulphonic , 4 -bromobenzenesulphonic , 
4-phenylbenzenesulphonic, naphthalene sulphonic or naph- 
thalenedisulphonic), phenylacetic, mandelic, salicylic, glu- 
taric, gluconic, tricarballylic, cinnamic, substituted cinnamic 
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(for example, phenyl, methyl, cynao, methoxy or halo substi- 
tuted cinnamic, including 4-methyl and 4-methoxycinnamic 
acid), ascorbic, oleic, naphthoic, hydroxynaphthoic (for 
example 1- or 3-hydroxy-2-naphthoic), naphthaleneacrylic 

5 (for example naphthalene-2 -acrylic), benzoic, 4-methoxy- 
benzoic, 2- or 4-hydroxybenzoic, 4-chlorobenzoic, 4-phenyl- 
benzoic, benzeneacrylic (for example 1 ,4-benzenediacrylic) 
and isethionic acids. 

Pharmaceutically acceptable base salts include ammonium 

10 salts, alkali metal salts such as those of sodium and potas- 
sium, alkaline earth metal salts such as those of calcium and 
magnesium and salts with organic bases such as dicyclohexyl 
amine and N-methyl-D-glucamine. 

In addition, pharmaceutically acceptable salts of com- 

15 pounds of Formula (I) may also be formed with a pharma- 
ceutically acceptable cation, for instance, if a substituent 
group comprises a carboxy moiety. Suitable pharmaceuti- 
cally acceptable cations are well known to those skilled in the 
art and include alkaline, alkaline earth, ammonium and qua- 

20 ternary ammonium cations. 

The term "halo" or "halogens" is used herein to mean the 
halogens, chloro, fluoro, bromo and iodo. 

As used herein, the term "C^^alkyr or "alkyl" or 
"alkyl 1 _ 10 " is used herein to mean both straight and branched 

25 hydrocarbon chain containing the specified number of carbon 
atoms, e.g. C^oalkyl means a straight of branched alkyl 
chain of at least 1, and at most 10, carbon atoms, unless the 
chain length is otherwise limited. Examples of "alkyl" as used 
herein include, but are not limited to, methyl, ethyl, n-propyl, 

30 n-butyl, n-pentyl, isobutyl, isopropyl, sec -butyl, tert-butyl or 
t-butyl and hexyl and the like. 

As used herein, the term "alkenyl" refers to straight or 
branched hydrocarbon chains containing the specified num- 
ber of carbon atoms and containing at least one double bond. 

35 For example, C 2 _ 6 alkenyl means a straight or branched alk- 
enyl containing at least 2, and at most 6, carbon atoms and 
containing at least one double bond. Examples of "alkenyl" as 
used herein include, but are not limited to ethenyl, 2-prope- 
nyl, 3-butenyl, 2-butenyl, 2-pentenyl, 3-pentenyl, 3 -methyl - 

40 2-butenyl, 3-methylbut-2-enyl, 3-hexenyl, 1,1-dimethylbut- 
2-enyl and the like. 

As used herein, the term "alkoxy" refers to straight or 
branched chain alkoxy groups containing the specified num- 
ber of carbon atoms. For example, C^alkoxy means a 

45 straight or branched alkoxy containing at least 1 , and at most 
6, carbon atoms. Examples of "alkoxy" as used herein 
include, but are not limited to, methoxy, ethoxy, propoxy, 
prop-2-oxy, butoxy, but-2-oxy, 2-methylprop-l -oxy, 2-meth- 
ylprop-2-oxy, pentoxy and hexyloxy. 

50 As used herein, the term "cycloalkyl" refers to cyclic radi- 
cals, such as a non-aromatic hydrocarbon ring containing a 
specified number of carbon atoms. For example, C 3 . 7 cy- 
cloalkyl means a non-aromatic ring containing at least three, 
and at most seven, ring carbon atoms. Representative 

55 examples of "cycloalkyl" as used herein include, but are not 
limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl 
and cycloheptyl and the like. 

The term "cycloalkenyl" is used herein to mean cyclic 
radicals, such as a non-aromatic hydrocarbon ring containing 

60 a specified number of carbon atoms preferably of 5 to 7 
carbons, which have at least one bond including but not 
limited to cyclopentenyl, cyclohexenyl, and the like. 

The term "alkenyl" is used herein at all occurrences to 
mean straight or branched chain radical of 2- 1 0 carbon atoms, 

65 unless the chain length is limited thereto, including, but not 
limited to ethenyl, 1-propenyl, 2-propenyl, 2 -methyl- 1-pro- 
penyl, 1-butenyl, 2-butenyl and the like. 
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The term "aryl" is used herein to mean phenyl, naphthyl, 
and indene. 

The terms "heteroaryl ring", "heteroaryl moiety", and 
"heteroaryl" are used herein to mean a monocyclic five- to 
seven-membered unsaturated hydrocarbon ring containing at 
least one heteroatom selected from oxygen, nitrogen and 
sulfur. Examples of heteroaryl rings include, but are not lim- 
ited to, furyl, pyranyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, 
isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl. oxadiazolyl, 
oxathiadiazolyl, triazolyl, tetrazolyl, thiadiazolyl, pyridyl, 
pyridazmyl, pyrimidinyl, pyrazinyl, triazinyl, and uracil. The 
terms "heteroaryl ring", "heteroaryl moiety", and "het- 
eroaryl" shall also used herein to refer to fused aromatic rings 
comprising at least one heteroatom selected from oxygen, 
nitrogen and sulfur. Each of the fused rings may contain five 
or six ring atoms. Examples of fused aromatic rings include, 
but are not limited to, indolyl, isoindolyl, indazolyl, indoliz- 
inyl, azaindolyl, benzoxazolyl, benzimidazolyl, benzothiaz- 
olyl, benzofuranyl, benzothiophenyl, quinolyl, isoquinolyl, 
quinazolinyl, quinoxalinyl, naphthyridinyl, cinnolinyl, puri- 
nyl, andphthalazinyl. 

The terms "heterocyclic rings", "heterocyclic moieties", 
and "heterocyclyl" is used herein to mean a monocyclic three- 
to seven-membered saturated or non-aromatic, unsaturated 
hydrocarbon ring containing at least one heteroatom selected 
from nitrogen, oxygen, sulphur or oxidized sulphur moieties, 
such as S(0)m, and m is 0 or an integer having a value of 1 or 
2. The terms "heterocyclic rings", "heterocyclic moieties", 
and "heterocyclyl" shall also refer to fused rings, saturated or 
partially unsaturated, and wherein one of the rings may be 
aromatic, orheteroaromatic. Each of the fused rings may have 
from four to seven ring atoms. Examples of heterocyclyl 
groups include, but are not limited to, the saturated or par- 
tially saturated versions of the heteroaryl moieties as defined 
above, such as tetrahydropyrrole, tetrahydropyran, tetrahy- 
drofuran, tetrahydrothiophene (including oxidized versions 
of the sulfur moiety), azepine, diazepine. aziridinyl, pyrroli- 
nyl, pyrrolidinyl, 2-oxo- 1 -pyrrolidinyl, 3-oxo-l -pyrrolidinyl, 
l,3-benzdioxol-5-yl, imidazolinyl, imidazolidinyl, indolinyl, 
pyrazolinyl, pyrazolidinyl, piperidinyl, piperazinyl, mor- 
pholino and thiomorpholino (including oxidized versions of 
the sulfur moiety). 

The term "arylalkyl" or "heteroarylalkyl" or "heterocycli- 
calkyl" is used herein to mean a alkyl (as defined above) 
attached to an aryl, heteroaryl or heterocyclic moiety (as also 
defined above) unless otherwise indicated. 

The term "sulfinyl" is used herein to mean the oxide S(O) 
of the corresponding sulfide, the term "thio" refers to the 
sulfide, and the term "sulfonyl" refers to the fully oxidized 
S(0) 2 moiety. 

The term "aroyl" is used herein to mean C(0)Ar, wherein 
Ar is as phenyl, naphthyl, or aryl alkyl derivative such as 
defined above, such group include but are not limited to 
benzyl and phenethyl. 

The term "alkanoyl" is used herein to mean 0(0)0^0 
alkyl wherein the alkyl is as defined above. 

As used herein, the term "optionally" means that the sub- 
sequently described event(s) may or may not occur, and 
includes both event(s) which occur and events that do not 
occur. 

As used herein, the term "substituted" refers to substitution 
with the named substituent or substituents, multiple degrees 
of substitution being allowed unless otherwise stated. 

It is to be understood that the present invention covers all 
combinations of particular and preferred groups described 
hereinabove. It is also to be understood that the present inven- 
tion encompasses compounds of formula (I) in which a par- 
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ticular group or parameter, for example R 5 , R 6 , R 9 , R 10 , R 11; 
R 12 , R 13 , n, m, or t, etc. may occur more than once. In such 
compounds it will be appreciated that each group or param- 
eter is independently selected from the values listed. When 

5 any variable occurs more than one time in a Formula (as 
described herein), its definition on each occurrence is inde- 
pendent of its definition at every other occurrence. 

With regard to stereoisomers, the compounds of the For- 
mulas herein may have one or more asymmetric carbon atom 

10 and may occur as racemates, racemic mixtures and as indi- 
vidual enantiomers or diastereomers. All such isomeric forms 
are included within the present invention, including mixtures 
thereof. 

Cis (E) and trans (Z) isomerism may also occur. The 
15 present invention includes the individual stereoisomers of the 
compounds of the invention and where appropriate, the indi- 
vidual tautomeric forms thereof, together with mixtures 
thereof. 

Separation of diastereoisomers or cis and trans isomers 
20 may be achieved by conventional techniques, e.g. by frac- 
tional crystallisation, chromatography or H.P.L.C. A stereoi- 
someric mixture of the agent may also be prepared from a 
corresponding optically pure intermediate or by resolution, 
such as H.P.L.C. of the corresponding racemate using a suit- 
25 able chiral support or by fractional crystallisation of the dias- 
tereoisomeric salts formed by reaction of the corresponding 
racemate with a suitable optically active acid or base, as 
appropriate. 

Furthermore, some of the crystalline forms of the com- 
30 pounds of the Formulas herein may exist as polymorphs, 
which are included in the present invention. 

Exemplified compounds of the compounds of this inven- 
tion include the racemates, or optically active forms of the 
compounds of the working examples herein, and pharmaceu- 
35 tically acceptable salts thereof. 

The compounds of this invention may be made by a variety 
of methods, including standard chemistry. Any previously 
defined variable will continue to have the previously defined 
meaning unless otherwise indicated. Illustrative general syn- 
40 thetic methods are set out below and then specific compounds 
of the invention are prepared in the working Examples. 

Methods of Manufacture 

45 The compounds of Formula (I) and (la), (II) and (la), (III) 
and (Ilia). (IV) and (IVa), (V) and (Va), (VI), (VTa-VIi), 
(VIII), (Villa), (IX), (IXa), (A), (Al), (B), and (Bl), may be 
obtained by applying the synthetic procedures described 
herein. 

50 The synthesis provided for is applicable to producing com- 
pounds of the Formulas herein having a variety of different 
R l3 R 2 , X, and R 3 groups which are reacted, employing 
optional substituents which are suitably protected, to achieve 
compatibility with the reactions outlined herein. Subsequent 

55 deprotection, in those cases, then affords compounds of the 
nature generally disclosed. While a particular formula with 
particular substituent groups is shown herein, the synthesis is 
applicable to all formulas and all substituent groups herein. 
Once the nucleus has been established, further compounds 

60 of Formula (I) and (la), (II) and (Ha), (III) and (Ilia), (IV) and 
(IVa), (V) and (Va), (VI), (Vla-VIi), (VIII), (Villa), (IX), 
(IXa), (A), (Al), (B), and (Bl) may be prepared by applying 
standard techniques for functional group inter-conversion, 
well known in the art. For instance: C(0)NR 4 R 14 from 

65 C0 2 CH 3 by heating with HNR 4 R 14 in CH 3 OH with or with- 
out catalytic or stoichiometric metal cyanide or Aluminum 
trimethyl, e.g. NaCN; OC(0)R 6 from OH with e.g., CIC(O) 
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— OH) by following the methods well known in the art (e.g., 
NR 4 R 14 from NHR 10 with an alkylisothiocyanate, or thiocya- treatment of the — OH compound with POCl 3 ). 
nic acid and C1C(S)NR 4 R 14 ; NR 10 C(O)OR 6 from NHR 10 MethodA is for conversion of 1 to 2. Treatment of 1 with an 
with an alkyl or aryl chloro formate; NR 10 C(O)NR 4 H from amine R 3 NH 2 in the presence of an olefin forming agent, such 
NHR 10 by treatment with an isocyanate, e.g. R 4 N=C=0; 5 as bis (2,2,2 -trifluoroethyl)-(methoxycarbonylmethyl)-phos- 
NR 10 — C(0)R 6 from NHR 10 by treatment with CI — C(0)R 6 phonate or an acylating agent, such as acetic acid anhydride, 
in pyridine; C(=NR 10 )NR 4 R 14 from C(NR 4 R 14 )S with meldrums acid or acetyl chloride affords compound 2. While 
H 3 NR 10 + OAc" by heating in alcohol ; C(NR 4 R 14 )SR 6 from the olefin forming reagent bis(2,2,2-trifluoroethyl)(methoxy- 
C(S)NR 4 R 14 with R 6 — I in an inert solvent, e.g. acetone; carbonylmethyl)phosphonate is used, alternative cyclization 
NR 10 SO 2 R 7 from NHR 10 by treatment with C1S0 2 R 7 by to reagents, include, but are not limited to bis(2,2,2-trifluoroet- 
heating in bases such as pyridine; NR 10 C(S)R 6 from NR 10 C hyl)-(ethoxy carbon^ bis(2,2,2-tnfluo- 
(0)R 6 by treatment with Lawesson's reagent [2,4-bis(4- roethyl)-(iso P ropoxycarbonyl-methyl^^ (di- 
methoxyphenyl)-l,3,2,4-dithiadiphosphetane-2,4-disulfide]; ethoxy-phosphoryl)-acetic acid methyl ester, (dnsopropoxy- 
NR 10 SO;CF;fromNHR 10 with triflic phosphory -ace ic acid methyl ester, (diphenyloxy- 
i • i> ^ i£ 1 ^ 1 . rn i /tx phosphoryl) -acetic acid methyl ester, (diethoxy-phosphorvl)- 
wherein R 6 , R 10 , R 4 and R 14 are as defined in Formula (I) 15 acet i c acid ethyl ester, (diisopropoxy-phosphoryl)-aceticacid 
nerein. ethyl ester, or (diphenyloxy-phosphoryl) -acetic acid ethyl 
Precursors of the groups R L , R 2 and R 3 , can be other R l5 R 2 ester . Elevated temperatures (reflux or microwave irradia- 
and R 3 , etc. groups that may be interconverted by applying t ions), i onger reaction times (over night or 24 hours) and 
standard techniques for functional group interconversion. For presence of triethyl amine or diisopropyl ethyl amine or NaH 
example, wherein a moiety is a halo substituted C M0 alkyl 20 ( or Na) may be necessary for reaction completion. The reac- 
can be converted to the corresponding alkylN 3 deriva- t i on solvents can be various organic solvents, such as chloro- 
tive by reacting with a suitable azide salt, and thereafter if f orm? methylene chloride, acetonitrile, toluene, DMF, or 
desired can be reduced to the corresponding C 1 . 10 alkylNH 2 n-methylpyrrolidine, DCM, THF, toluene, DMSO, or combi- 
compound, which in turn can be reacted with R 7 S(0) 2 X' nations thereof. While the reaction shows triethylamine as a 
wherein X' is halo (e.g., chloro) to yield the corresponding 25 base, suitable alternative bases can include, but are not limited 
C 1 _ 10 alkylNHS(0) 2 R 7 compound. to pyridine, diisopropyl ethyl amine, or pyrrolidone, or corn- 
Alternatively wherein the moiety is a halo -substituted binations thereof. 
C^o-alkyl it can be reacted with an amine R 4 R 14 NH to yield The reac tion temperature of this particular step in the reac- 
the corresponding C 1 . 10 -alk>'lNR 4 R 14 compound, or can be tion scrie me can be varied from room temperature to >100° 
reacted with an alkali metal salt of R 7 SH to yield the corre- 3Q c j e reflux temperature of the solvent. Alternatively, this 
sponding C u 10 alkylSR 7 compound. reaction process step may be performed under suitable micro- 

As noted above, it may be desirable during the synthesis of wave conditions, 

the compounds of this invention, to derivatize reactive func- Method B is for the insta i lation of group _ X [e.g., 2 to 3, 

tional groups in the molecule undergoing reaction so as to 6 to (Ia)? or 5 to 4] xhis or may not require first conver . 

avoid unwanted side reactions. Functional groups such as sion of sulMe (_SMe) to sulfoxide (— SOMe) or sulfone 

hydroxy, amino, and acid groups are typically protected with (_S0 2 Me). This conversion can be achieved using meta- 

suitable groups that can be readily removed when desired. chloroperoxybenzoic acid (mCPBA) in high yield and purity. 

Suitable common protecting groups for use with hydroxyl Suitable oxidation methods for use herein include use of one 

groups and nitrogen groups are well known in the art and or tWQ equivalents of meta-chloroperoxybenzoic acid 

describedinmany references, forinstance, Protecting Groups (mCPBA) or Oxone® to afford either the sulfoxides or sul- 

in Organic Synthesis, Greene et ah, John Wiley & Sons, New 40 fones Qr a mixture of both Gxidation of the sulfides t0 sul _ 

York, N.Y, (2nd edition, 1991 or the earlier 1981 version). foxides or sulfones can also be effected by 0s0 4 and catalytic 

Suitable examples of hydroxyl protecting groups include tertia^ amine N-oxide, hydrogen peroxide, hydrogen perox- 

ether forming groups such as benzyl, and aryl groups such as ide/NaW04, and other peracids, oxygen, ozone, organic per- 

tert-butoxycarbonyl (Boc), silyl ethers, such as t-butyldim- oxides? potassmm mid zinc permanganate, potassium persul- 

ethyl or t-butyldiphenyl, and alkyl ethers, such as methyl 45 f ate , and sodium hypochlorite. The subsequent displacement 

connected by an alkyl chain of variable link, (CR 10 R 20 )„. of sulfone group ^L S 0 2 Me (likewise, all displacement reac- 

Amino protecting groups may include benzyl, aryl such as tions ment ioned below may be achieved using the sulfide 

acetyl and trialkylsilyl groups. Carboxylic acid groups are _ SMe or sulfoxide _SOMe) requires a suitable nucleophile 

typically protected by conversion to an ester that can easily be (e ? amine? alcohol ) containing the unit —X. Displacements 

hydrolyzed, for example, trichloethyl, tert-butyl, benzyl and 5Q with were usual]y done with an excess of amine in 

the llke - N-methylpyrrolidine (Barvian et al., J. Med. Ckem. (2000), 
Pharmaceutical^ acid addition salts of compounds of the 4606-4616). A wide range of primary amines underwent this 
various Formulas described herein may be obtained in known reaction with excellent yields. In some cases (e.g., in O-dis- 
manner, for example by treatment thereof with an appropriate placement) an anion of the nucleophile was prepared with 
amount of acid in the presence of a suitable solvent. ^ base (usually sodium hydride) in DMF (or DMSO) and then 
An illustration of the preparation of compounds of the added to the sulfone. Yields for these reactions were usually 
present invention is shown in the scheme below. For purposes lower. The sulfone may be displaced by primary and second- 
herein, the compounds in Schemes I and II are shown with an ary alkylamines without additional base catalysis, preferably 
S-methyl, or S(0) 2 -methyl group which is deemed represen- in a polar aprotic solvent, such as but not limited to, N-meth- 
tative of the S(0)m-Rg group, as described in the formulas ylpyrrolidin-2-one (NMP), and at varying temperatures 
below. 60 depending upon the nucleophilicity of the amine. For instance 
Preparation of compounds with Formula (la) can be displacement of the sulfone with ethanolamine, in NMP, 
achieved through compound 2, which in turn may be con- occurred in 30 min. at 65° C, while a more hindered amine 
structed from aldehyde 1 as shown in Scheme 1. Leaving such as tris(hydroxymethyl)-aminomethane may require 
groups (LG, described as Leaving group 1 (LG1) & LG2) in elevated temperatures and extended reaction times (80° C. 
Scheme 1, and elsewhere can be independently selected from 65 over a 24 hour reaction time). The sulfone can also be dis- 
— CI, — Br, — I, or — OTf and these groups can be installed placed by a primary or secondary amine with an additional 
through the transformation of another functional group (e.g. non-nucleophilic base (e.g. DIPEA) in aprotic solvents like 
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DCM, CH 3 CN, NMP, and at varying temperatures depending limited to tetrakis(triphenylphosphine) -palladium (0), 

upon the nucleophilicity of the amine. PdC12, Pd(OAc)2, (CH3CN)2PdC12, Pd(dppf)2, or [U'-bis 

The sulfone may also be displaced with a substituted ary- (diphenylphosphino)-ferrocene]-dichloropalladium(II). 

lamine, or heteroarylamine at elevated temperatures, some- The coupling reaction may or may not require the presence 

times requiring formation of the aryl or heteroarylamine 5 of a base. Suitable bases include, but are not limited to 

anion with sodium hydride, or other suitable base, in DMSO. NaHC0 3 , KHC0 3 , Na 2 C0 3 , K 2 C0 3 , KOAc or combination 

In addition, the sulfone may be readily displaced with alumi- or mixture thereof. Preferably, the base is K 2 C0 3 and KOAc. 

num salts of aryl or heteroaryl amines as previously described The coupling reaction may or may not require heating. The 

in the patent literature (WO 99/32121, whose disclosure is heating can be carried out with a regular oil bath or microwave 

incorporated by reference herein). Likewise, sulfone may be irradiations and the temperature can be varied from room 

displaced with aryl or heteroaryl or alkyl thiols or alkyl or aryl temperature to >100° C, i.e. reflux temperature of the sol- 

or heteroaryl alcohols. Analogs containing sulfones as the X vent. The coupling reaction ma}' or may not require a sealed 

substituents may be displaced with sodium alkoxide in the reaction vessel and the internal pressure can be varied from 

alcohol, or alternatively reactive alkoxide or phenoxide one atmosphere to 100 atmospheres. 

nucleophiles that may be generated from the alcohol or phe- The aryl or heteroaryl boronic acid or ester intermediates 

nol with a suitable base such as sodium, NaH or sodium 15 containing the R : moiety, used in the Suzuki coupling reac- 

bistrimethylsilyl amide in a polar aprotic solvent such as tions may or may not be commercially available and they can 

DMSO, or run as a neat reaction. Similarly the sulfone may be be prepared by utilizing proper methods in the literature 

displaced with carbon nucleophiles. Suitable carbon nucleo- known to those with appropriate training. Examples of these 

philes include, but not limited to aryl Grignard reagents, alkyl methods include, but not limited to palladium catalyzed cou- 

Grignard reagents or related organometallics such as organo 20 pling of an aryl halide and 4,4,4',4 , ,5,5,5',5'-octamethyl-2,2'- 

lithium, zinc, tin, copper or boron. These reactions may, in bi-l,3,2-dioxaborolane or the transmetalation of an aryl 

some cases, require transition metal catalysis such as with Pd halide with a Grignard reagent, e.g., isopropylmagnesium 

or Ni catalysts. bromide followed by a trialkylborate (e.g., triethylborate) in a 

Method C is for coupling with appropriate aryl groups to suitable solvent. These solvents include, but not limited to 

convert 3 to compounds with Formula (la) (or 2 to 6). This 2 s CH2C12, chloroform, CH3CN. benzene, THF, hexane, ethyl 

transformation may be achieved using, but not limited to ether, tert-butyl methyl ether, DMSO. DMF, toluene, n-me- 

boronic acids (e.g., CIA) under Suzuki cross -coupling con- thyl-pyrrolidine, dioxane. The reaction temperature can be 

ditions, employing a palladium catalyst, such as tetrakis varied from -78° C. to >100° C., i.e. reflux temperamre of the 

(triphenylphosphine) palladium(O). solvent. Alternatively, this reaction process step may or may 

Alternatively, the cross-coupling may be performed using ^ not be performed under suitable microwave irradiation con- 

aryl or heteroaryl organozinc, (e.g., aryl/heteroaryl-ZnBr, ditions. This reaction may or may not require a sealed reaction 

aryl/heteroaryl-ZnCl, aryl/heteroaryl-Zn — Rl ), organocop- vessal and the internal pressure can be varied from one atmo- 

per, [e.g., (aryl/heteroaryl) 2 -CuLi], organotin [e.g., aryl/het- sphere to 100 atmospheres. 

eroaryl-Sn(CH 3 ) 3 , arylmeteroaryl-Sn(CH 2 CH 2 CH 2 CH 3 ) 3 ], Alternatively, the cross-coupling may be performed using 

(e.g., C1C), or other organometallic reagents (e.g., C1B) aryl or heteroaryl organozinc, organocopper, organotin (e.g., 

known in the art [see for example Solberg, J.; Undheim, K. 35 DIB), or other organometallic reagents (e.g., DID) known in 

Acta Chemica Scandinavia 1989, 62-68]. the art [see for example Solberg, J.; Undheim, K. Acta 

Method D is for coupling of 2 (or 3 or 7) with an aryl group Chemica Scandinavia 1 989, 62-68] . Suitable de-protection is 

whose structure has a suitable precursor (e.g., acidic group followed if a protected precursor (e.g., D1C, DID, DIE) is 

— C0 2 H, ester group — C0 2 Me) to the final substituent R x in used. 

Formula (la). This transformation may be achieved using, but 40 This coupling reaction may be performed utilizing aryl or 

not limited to boronic acids (e.g., D1A) or protected acids heteroaryl organozinc (e.g., Aryl-ZnBr, ^ — ZnCl, Aryl-Zn- 

(e.g., D1C, DIE) under Suzuki coupling conditions, (THF/ Aryl), organocopper [e.g., (Aryl) 2 -CuLi], organotin (e.g., 

H 2 0, and K 2 CO s ) employing a palladium catalyst, such as Aryl-Sn(CH 3 ) 3 , Ary l-Sn(CH 2 CH 2 CH 2 CH 3 ) 3 ], or other orga- 

tetrakis(triphenylphosphine)palladium(0). If desired, these nometallic reagents to afford the cross-coupling product. If 

Suzuki coupling reactions may be run under microwave con- 45 the desired aryl organozinc (e.g., Aryl-ZnBr, R x — ZnCl, 

ditions. The boronic acid (D1A or DIE) or ester can be Aryl-Zn-Aryl), organocopper [e.g., (Aryl) 2 -CuLi], organotin 

synthesized either by the palladium catalyzed coupling of an (e.g., Aryl-Sn(CH 3 ) 3 , Aryl-Sn(CH 2 CH 2 CH 2 CH 3 ) 3 ], or other 

aryl halide and 4,4,4',4', 5, 5,5', 5'-octamethyl-2,2'-bi-l,3,2-di- organometallic reagent is not commercially available, they 

oxaborolane or the transmetalation of an aryl halide with a can readily be prepared by utilizing proper methods, known 

Grignard reagent, e.g., isopropylmagnesium bromide fol- in the literature. 

lowed by a trialkylborate (e.g., triethylborate) in a suitable 50 These types of coupling reactions require the use of appro- 
solvent like THF. priate solvents. Such solvents include, but are not limited to 
Suitably the arylboronic acids, or their corresponding dioxane, THF, methylene chloride, chloroform, benzene, 
boronic acid esters are Aryl -boronic acid or an Aryl -boronic hexane, ethyl ether, tert-butyl methyl ether or a combination 
acid ester; e.g. Aryl B(OH) 2 , Aryl-B(0 — C 1 . 4 alkyl) 2 , or or a mixture thereof. The coupling reaction may, or may not, 

q 55 require the presence of catalytic amount of a catalyst. Such 

/ (CRlOR20)r catalysts include, but are not limited to tetrakis (triph- 

Ri— / enylphosphine)palladium (0), PdCl 2 , Pd(OAc) 9 , (CH 3 CN) 2 

0 PdCl 2 , Pd(dppf) 2 . 

wherein R 1; R 10 , and R 90 is as defined for compounds of The reaction temperature can be varied from -78° C. to 

Formula (I) herein; and r is an integer having a value of 2 to 6. 60 >10 ° C > ^ reflux temperature of the solvent. Alternatively, 

The coupling conditions include the use of appropriate this reaction P rocess ste P ma V be Performed under suitable 

solvents. These solvents include, but are not limited to diox- microwave irradiation conditions, if needed. This reaction 

ane, THF, DMF, DMSO, NMP, acetone, water, or a combi- ma Y> or may not, require a sealed reaction vessel and the 

nation or a mixture thereof. Preferably, the solvent is THF/ internal pressure can be varied from one atmosphere to 100 

H 2 0, or dioxane/H 2 0. 65 atmospheres. 

The coupling conditions also include the presence of cata- Method E is for the transformation of the suitable precursor 

lytic amount of catalysts and these catalysts include, but not (e.g., acidic group — COOH in 4, 5, 9, 11, 15, 16, 17, or 18) 
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to the final substituent R : . This type of transformations can be 
achieved by utilizing well-established strategies in the art. 
The transformation may be done in one step (such as coupling 
with amines HN(R 10 ,)R 6 under standard coupling conditions 
e.g. EDC/HOBT/ET3N in CH 3 CN; coupling with alcohol, 
HOR^ under standard coupling conditions, e.g. DCC, DMAP 
in DCM to form esters or reduction to alcohol) or in more than 
one step (e.g., Curtuis rearrangement to form isocyanates 



74 



followed by urea formation with amines or acid chloride 
formation followed by addition of an amine, HN(R 10 ,)R 6 or 
an alcohol, HOR 6 plus a non-nucleophilic base, e.g. DIPEA 
in an aprotic solvent like DCM. This conversion may require 
a deprotection step to install the precursor at first (e.g., 
hydrolysis of — C0 2 Me with LiOH/THF/water to prepare 
^COOH). 
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Preparation of compounds with Formula (la) can also be 
achieved through compound 7, which in turn may be con- 
structed from aldehyde 1 as shown in Scheme 2. Suitable 
methods from Methods A-E can be utilized to furnish appro- 
priate conversions in Scheme 2. 

Method F is for selective displacement of suitable aldehyde 
1 with an amine (R 3 — NH 2 ). This type of displacement may 
be achieved using triethylamine and the desired amine 
R 3 NH 2 in chloroform at room temperature for 10 minutes. 
The reaction was very effective for a range of alkyl amines 
(78-95% yield). For aryl or heteroaryl amines, elevated tem- 
peratures (reflux or microwave irradiations), longer reaction 
times (overnight or 24 hours) and presence of NaH (or Na) 
may be necessary for reaction completion. Use of the base 
could be omitted when 3 or more equivalent of desired amine 
were used. Other suitable bases include but are not limited to 
pyridine, diisopropyl ethylamine or pyrrolidine, which may 
also be used in an appropriate organic solvent, including but 
not limited to THF, diethyl ether, DCM. DMF, DMSO, tolu- 
ene or dioxane. 

Method G is for cyclization of 8 to 9. It may be achieved by 
mixing compound 8 with an olefin forming agent (e.g., Wittig 
reagents) or amide forming agent (e.g., acid, acid chloride, 



ester) or an agent with both potential reactivities such as 

20 bis (2 ,2,2 -trifluoroethyl)- (methoxy carbony Imethy 1) -pho s - 
phonate, bi s(2, 2 ,2 -trifluoroethyl) -(ethoxycarbony lmethyl) 
phosphonate, bis(2,2,2-trifluoroethyl)-(isopropoxycarbonyl- 
methyl )phosphonate, (di ethoxy-pho sphory 1) -aceti c acid 

2 5 methyl ester, (diisopropoxy-phosphoryl)-acetic acid methyl 
ester, (diphenyloxy-phosphoryl)-acetic acid methyl ester, (di- 
ethoxy-phosphoryl)-acetic acid ethyl ester, (diisopropoxy- 
pho sphory 1) -acetic acid ethyl ester, (diphenyloxy-phospho- 
ryl)-acetic acid ethyl ester, acetic acid, thioacetic acid, acetic 

30 acid anhydride, meldrums acid, or acetyl chloride. Elevated 
temperatures (reflux or microwave irradiations), longer reac- 
tion times (over night or 24 hours) and presence of triethyl 
amine, diisopropyl ethyl amine, NaOAc, or NaH (or Na) may 

35 be necessary for reaction completion. Reaction solvent can be 
DCM, THF, toluene, DMSO or DMF. During the cyclization, 
the protected group ( — C0 2 Me in 8) may or may not be 
hydro lyzed. Either output may be utilized to the advantage of 
expanding structure-activity-relationship (SAR) studies. If 

40 necessary, the hydrolysis can be achieved by mixing with 
LiOH in THF/water. A different protecting group at this posi- 
tion (e.g., tert-butyl) may require a different de-protection 
method (e.g., treatment with TFA). 



Scheme 2 
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Preparation of compounds with Formula (I) can be 
achieved through compound 14, which in turn may be con- 
structed from aldehyde 1 as shown in Scheme 3. Suitable 
methods from Methods A-G can be utilized to frirnish appro- 
priate conversions in Scheme 3. 

Method H is for the reduction of a double bond that is 
directly connected to a carbonyl group [ — C(=0) — ]. This 



type of conversion can be achieved by utilizing suitable meth- 
ods well documented in the literature for the 1 ,4 -reduction of 
an enone system [e.g., — CH=CH — C(=0) — ]. These 
methods include, but not limited to, Li/NH 3 , H 2 (catalyst 
Rh— A1 2 0 3 ), NaBH 4 /CoCl 2 .6H 2 0, NaBH 3 CN/ZnCl 2 , 
LiHCu(n-Bu), or Et 3 SiH. 



Sc hem e 3 
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Preparation of compounds with Formula (I) may also be 
achieved through compound 2, which in turn may be con- 
structed from aldehyde 1 as shown in Scheme 4. Suitable 
methods from Methods A-H can be utilized to furnish appro- 
priate conversions in Scheme 4. 
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Preparation of compounds with Formula (I) may also be 
achieved through compound 2, which in turn may be con- 
structed from aldehyde 1 as shown in Scheme 5. Suitable 
methods from Methods A-H can be utilized to furnish appro- 
priate conversions in Scheme 5. 




Scheme 5 
LG 2 



Method A 



Method B 



Method C 

I 



Method D 



83 



US 7,678,801 B2 



84 



i 

R3 




Me0 2 C. 



Method E 




Method C 



AAA* 

I 



R3 



H0 7 C 




j 

I 

R3 



Method E 



Method E 





Me0 2 C 



Method E 




I 

R3 



11 



Me0 2 C 



Method E 




I 

R3 



18 



(I) 



The compounds of Formula (II) and (Ha), (III) and (Ilia), 
(IV) and (IVa), (V) and (Va), (VI) and (Vla-Vli) may be 
obtained by applying the synthetic procedures described 
above in Schemes 1 to 5 except suitable reagents in Method C 50 
& D should be utilized. Examples of these reagents include, 
but not limited to those shown in Scheme 6. Suitable reagents 
in Method C & D for the preparation of compounds with 
Formula (VIb-VIi) require the presence of G 5 -8 in appropri- 
ate position. 55 

Scheme 6 
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Examples of Reagents in Method C & D for the Preparation of 
Compounds with Formula (III) & (Ilia) 
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Examples of Reagents in Method C & D for the Preparation of 
Compounds with Formula (IV) & (IVa) 
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Compounds with Formula (V) & (Va) 
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Sn(Bu) 3 
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C0 2 H 



G5 ^G 6 
|| -j— ( R i')i 



B(OH) 2 
C0 2 H 



G5 ^G, 




Sn(Me) 3 
C0 2 (t-Bu) 



G5 ^G 6 




B(OH) 2 
C0 2 (t-Bu) 



G5 ^G 6 

i! -j-( R i')^ 



MgBr 



Examples of Reagents in Method C & D for the Preparation c 
Compounds with Formula (VI) & (Via) 



40 RK .G5 

C5A 

II -r-(Ri')g 

Ge N ^G 8 



B(OIF) 2 
Rk ^G5 



-i— CRi')j 

G 6s ^G 8 



MgBr 
Rk ,G5 



-t-(Ri')( 

Sn(Bu) 3 



II -h-drt 

B(OH) 2 
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H0 2 C 



D6B 



Y ^ 

II 

Sn(Me) 3 



t-Bu0 2 C. 



D6C 



Y ° 7 

B(OH) 2 



10 



15 



t-Bu0 2 C, 



D6D 



"G- 

g 6nv ^g 8 

MgBr 



20 



30 



35 



The starting material 1 -Scheme 7 may be obtained from the 
commercially available 4,6-dihydroxy-2-methylmercapto- 25 
pyrimidine by known literature procedures, such as those 
noted in Santilli et al., J. HeterocycL Chem. (1971), 445-53, 
wherein POCl 3 and DMF are used. 

The intermediate 2 -Scheme 7 was produced by two differ- 
ent routes. In the first route, coupling of dichloro aldehyde 
1 -Scheme 7 with aryl amines in the presence of NaH in 
DMSO (Santilli et al., /. HeterocycL Chem. (1971), 445-53) 
afforded the desired compound 2- Scheme 7 along with imine 
13 -Scheme 7. The imine was converted to aldehyde 
2 -Scheme 7 by treatment with aqueous HC1 in THF. Conver- 
sion of 1 - Scheme 7 to 2 -Scheme 7 may also be achieved using 
triethylamine and the desired amine in chloroform at room 
temperature for 10 minutes. The reaction was very effective 
for a range of alkyl amines (78-95% yield). For aryl amines, 
elevated temperatures (reflux) and longer reaction time (24 
hours) were necessary for reaction completion. Use of the 
base could be omitted when 3 or more equivalent of amine 
were used. Other suitable bases, include but are not limited to 
pyridine, diisopropyl ethylamine or pyrrolidine, which may 
also be used in an appropriate organic solvent, including but 
not limited to THF, diethyl ether or dioxane. 

In the second route, the nitrile 9-Scheme 7 was prepared in 
three steps from the aldehyde 1 -Scheme 7 (Santilli et al., 
HeterocycL Chem, (1971), 445-53). Coupling of dichloro 
nitrile 9 -Scheme 7 with aryl amines in the presence of NaH in 
DMSO afforded the desired compound 10-Scheme 7. Other 
suitable bases such as pyridine, diisopropyl ethylamine, or 
sodium may also be used in an appropriate organic solvent 
such as THF, DMF or dioxane. Production and use of the 
nitrile 9-Scheme-I may also be found in PCT/USOl/06688, 
filed Mar. 2, 2001 whose disclosure is incorporated herein by 
reference in its entirety. 

The nitrile 1 0-Scheme 7 was easily reduced with DIBAL in 
dichloromethane at room temperature (Boschelliat et al., J. 
Med. Chem. (1998), 4365-4377) to afford desired 2-Scheme 
7 along with the unsubstituted imine 13 -Scheme 7 (R=H). 
The latter was hydro ly zed to 2- Scheme 7 in situ with HC1. 
Other reduction agents, such as lithium aluminum hydride, 
Raney Ni, or SnCl 2 , may be utilized in an appropriate organic 
solvent such as THF, diethyl ether or dioxane to perform the 
conversion of 10-Scheme 7 to 2-Scheme 7. 
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Aldehyde 2-Scheme 7 was coupled to arylboronic acids 
under Suzuki coupling conditions, using a palladium catalyst, 
such as tetrakis(triphenylphosphine) palladium(O), to afford 
good to excellent yields of 3 -Scheme 7. Alternatively, the 
bi-aryl coupling reaction of 2-Scheme 7 may be performed 
using aryl or heteroaryl organozinc, organocopper, organotin, 
or other organometallic reagents known to afford bi-aryl 
cross -coupling products such as 3-Scheme 7 [see for example 
Solberg, J.; Undheim, K. Acta Chemica Scandinavia 1989, 
62-68]. Displacement of the chlorine in 2-Scheme 7 may also 
be achieved with nitrogen nucleophiles [for related anima- 
tions see U.S. Pat. Nos. 3,631,045 and 3,910,913], sulphur 
nucleophiles, [see Tumkevicius, S. Liebigs Ann. 1995, 1703- 
1705], oxygen nucleophiles, or alkyl nucleophiles. 

3 -Scheme 7 was then converted to pyridopyrimidinone 

5 - Scheme 7 by one of three procedures. The first procedure 
used the Wittig reaction, as modified by Horner-Emmons, 
converting 3 -Scheme 7 to 4- Scheme 7. In this reaction, the 
aldehyde 3-Scheme 7 was treated with a suitable phosphorus 
ylide, such as triethyl phosphonoacetate or methyl dieth- 
ylphosphonoacetate, to give the olefin intermediate 
4 -Scheme 7. The reaction was performed under reflux, in a 
suitable base, such as sodium hydride, sodium methoxide, or 
sodium hydroxide, and in a suitable organic solvent such as 
diethyl ether, dioxane or ethanol. The conversion of 
3-Scheme 7 to 4-Scheme 7 may also be performed using the 
Peterson olefination reaction, or an aldol-based olefination 
reaction that utilizes acetic anhydride, malonic acid and its 
monoalkyl esters, or ethyl acetate. 

Heating of 4 -Scheme 7 in toluene at 220° C. in a sealed tube 
(Matyus et al. Heterocycles (1985), 2057-64), followed by 
solvent removal, afforded the desired product 5 -Scheme 7. 
This reaction may be run in the presence of a suitable base, 
such as DBU or diisopropylethyl amine, pyridine, lithium 
bi(trimethylsilyl)amide, or LDA and in an appropriate 
organic solvent such as anorganic hydrocarbon, cresol, diox- 
ane, DMF, pyridine, or xylene. 

The second procedure used a Horner-Emmons reaction 
with Still modification (Still et al., Tetrahedron Lett. (1983), 
4405-8; Jacobsen et al., Tetrahedron (1994), 4323-34) to 
produce a mixture of desired product 5 -Scheme 7 and trans 
isomer 4 -Scheme 7. Trans isomer 4 -Scheme 7 was isolated 
and converted to the desired product 5- Scheme 7 by heating to 
220° C. in toluene in a sealed tube as described above. 

The third procedure involved acetylation of 3-Scheme 7, 
followed by the intramolecular aldol condensation, promoted 
by an acetylating agent (such as acetic anhydride, acetyl 
chloride, or a ketene) and a suitable base (such as pyridine, 
diispropyl ethylamine, or pyrrolidine), to generate 5 -Scheme 
7 in a very good yield. The third procedure is optimal when R 3 
is an optionally substituted aryl, or heteroaryl. When R 3 is an 
arylalkyl, or heteroarylalkyl substituent it is not clear that the 
reaction will form the key intermediate of Formula (VII), as 
shown below (3a-Scheme 8), which may optionally be iso- 
lated, as shown in Scheme 8 below. Compounds of Formula 
(VII) are preferably not isolated but further reacted with a 
base or with heat to cyclize into 5-Scheme-7. The first and 
second procedures should be utilized for all other R 3 moieties. 

Oxidation of the sulfide 5 -Scheme 7 to the sulfone 

6- Scheme 7 was performed using meta-chloroperoxybenzoic 
acid (mCPBA) in high yield and purity. Suitable oxidation 
methods for use herein include use of one or two equivalents 
of meta-chloroperoxybenzoic acid (mCPBA) or Oxone® to 
afford either the sulfoxides or sulfones. Oxidation of the 
sulfides to sulfoxides or sulfones can also be effected by 0s0 4 
and catalytic tertiary amine N-oxide, hydrogen peroxide, 
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other peracids, oxygen, ozone, organic peroxides, potassium 
and zinc permanganate, potassium persulfate, and sodium 
hypochlorite. 

Displacements of the sulfones 6 -Scheme 7 to the final 
products 7-Scheme-7 were usually done with an excess of 5 
amine in N-methylpyrrolidine (Barvian et al., J. Med. Chem. 
(2000), 4606-46 1 6). A wide range of primary amines under- 
went this reaction with excellent yields. In some cases (in 
O-displacement or sulfonamide formation) an anion of the 
nucleophile was prepared with base (usually sodium hydride) 10 
in dimethylformamide and then added to the sulfone. Yields 
for these reactions were usually lower. Similarly related sul- 
fones and sulfoxides of the compounds herein wherein X is 
SO-alkyl or S0 2 -alkyl have been reported in the literature to 
be displaced by a wide variety of nucleophiles. Thus the 15 
analogs of the compounds herein wherein X is an alkyl sul- 
fone or sulfoxide may be displaced by primary and secondary 
alkylamines with or without additional base catalysis, pref- 
erably in a polar aprotic solvent, such as but not limited to, 
N-methylpyrrolidin-2-one (NMP), and at varying tempera- 20 
tures depending upon the nucleophilicity of the amine. For 
instance displacement of the sulfone of analogs of Formula (I) 
compounds with ethanolamine, in NMP, occurred in 30 min. 
at 65° C, while a more hindered amine such as tris(hy- 
droxymethyl)-aminomethane may require elevated tempera- 25 
tures and extended reaction times (80° C. over a 24 hour 
reaction time). The sulfone can also be displaced by a primary 
or secondary amine with an additional non-nucleophilic base 
(e.g. DIPEA) in aprotic solvents like DCM, CH 3 CN, NMP, 
and at varying temperatures depending upon the nucleophi- 30 
licity of the amine. 

The sulfone may also be displaced with a substituted ary- 
lamine, or heteroarylamine at elevated temperatures, some- 
times requiring formation of the aryl or heteroarylamine 
anion with sodium hydride, or other suitable base, in DMSO. 35 
In addition, the sulfoxide analogs of Formula (I) compounds 
may be readily displaced with aluminum salts of aryl or 
heteroaryl amines as previously described in the patent litera- 
ture (WO 99/32121). Likewise, sulfone and sulfoxide analogs 
of Formula (I) and (la) may be displaced with aryl or het- 40 
eroaryl or alkyl thiols or alkyl or aryl or heteroaryl alcohols. 
For instance analogs of (I) containing sulfones as the X sub- 
stituents may be displaced with sodium alkoxide in the alco- 
hol, or alternatively reactive alkoxide or phenoxide nucleo- 
philes may be generated from the alcohol or phenol with a 45 
suitable base such as sodium, NaH or sodium bistrimethylsi- 
lyl amide in a polar aprotic solvent such as DMSO, or run as 
a neat reaction. Similarly sulfones related to Formula (I) and 
(la), for instance, may be displaced with carbon nucleophiles 
such as aryl or alkyl Grignard reagents or related organome- 50 
tallies such as organo lithium, zinc, tin or boron. These reac- 
tions may, in some cases, require transition metal catalysis 



such as with Pd or Ni catalysts. Displacement of related 
2-pyrimidine sulfones with cyanide, malonate anions, unac- 
tivatedenolates, or heterocyclic C nucleophiles such as 1-me- 
thylimidazole anion, by the generation of the anion with NaH 
or other suitable base in THF also has precedent (see for 
example, Chem Pharm Bull. 1987, 4972-4976.). For 
example, analogs of Formula (I) and (la) compounds wherein 
X is an alkyl sulfone may be displaced with the anion of 
1 -methyl imidazole, generated by treatment of 1 -methyl imi- 
dazole with n-butyl lithium in a solvent such as THF at tem- 
peratures of about -70°, to afford the C-alkylated product 
substituted on the imidazole C-2. 

For the purposes herein, compounds of Formulas (I), (la), 
(II) and (I la) wherein X is R 2 or NHS(0)mR 2 may be obtained 
from compounds of 6-Scheme 7 by displacement of the sul- 
fone using the appropriate "X" functionality as defined in 
Formula (I) and (la). To obtain compounds of Formulas (I), 
(la), (II) and (Ha) wherein X is S(0) m R 2 and R 2 is other than 
methyl, displacement of the sulfone on the corresponding 
compound 6 -Scheme 7 by thiol (R 2 SH) and then followed by 
oxidation, if desired, with an appropriate oxidating agent, 
such as MCPBA, or KMn0 4 . Suitable oxidation methods for 
use herein include use of an oxidant such as one or two 
equivalents of meta-chloroperoxybenzoic acid or Oxone® to 
afford either the sulfoxides or sulfones. Oxidation of the 
sulfides to sulfones may also be effected by 0s0 4 and cata- 
lytic tertiary amine N-oxide. Other methods for sulfide oxi- 
dation include the use of hydrogen peroxide, other peracids, 
oxygen, ozone, organic peroxides, potassium and zinc per- 
manganate, potassium persulfate, and sodium hypochlorite. 

8 -Scheme 7 can be also prepared by heating the trans ester 
4 -Scheme 7 in alcohol in the presence of the corresponding 
sodium alkoxide. The yield of this reaction was very high for 
primary alcohols, but longer reaction times were required for 
secondary alcohols. Sodium alkoxides may be easily pre- 
pared from corresponding alcohol and base, such as sodium 
or sodium hydride. 

Reduction of trans ester 4-Scheme 7 with Sml 2 gives the 
reduced analogue 11 -Scheme 7. This reduction can be also 
done in the presence of other reducing agents such as hydro- 
gen gas, lithium in liquid ammonia, magnesium or sodium 
borohydride in the appropriate organic solvent such as THF, 
ethanol or diethyl ether. 

Cyclization of the ester 1 1 -Scheme 7 can be done utilizing 
sodium methoxide in methanol to give reduced analogue 
12-Scheme 7. Other organic bases, such as sodium, sodium 
ethoxide or TEA can be used in an appropriate organic solvent 
such as methanol, ethanol or dioxane. The product 
12-Scheme 7 can be also obtained by heating ester 
11 -Scheme 7 to 150° C. in an appropriate organic solvent, 
such as toluene, xylene or isopropanol. 



Schem e 7 




NaH, R3NH2, DMSO 
or 

CHC13, R3NH2, TEA 
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Pd(PPh 3 ) 4 
dioxane, water 
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MeOH, MeONa I R2NH 2? NMP 
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Additional procedures for producing similar intermediates 
to those herein, which the skilled artisan may find may be 
found in WO 99/41253, now U.S. Pat. No. 6,200,977; U.S. 
Pat. No. 6,153,619; U.S. Pat. No. 6,268,310; U.S. Pat. No. 
5,468,751; U.S. Pat. No. 5,474,996; and EP 1 040 831. 

An illustration for an alternative preparation of compounds 
of Formula (VII) is shown in Scheme 8 below. 



Scheme 8 



O Rl 




3a 

pyridine reflux 
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Preparation of compounds with Formula (A), (Al), (B) or 
(Bl) can be achieved from appropriate intermediates in 
Scheme 1 through Scheme 5 using proper synthetic methods 
known to the scientists with appropriate training in the litera- 
ture. An example of these types of preparations is demon- 60 
strated, but not limited to, in Scheme 9. The preparation can 
be achieved by reacting compound 1 6 (for A or B) or 3 (for Al 
or Bl) with another reagent with appropriate structures as 
shown in Scheme 9 employing Method I. 

Method I is tor the substitution of -LG2 with appropriate 65 
compound containing the structural unit of — Y — H. This can 
be achieved by heating the reaction mixtures in appropriate 



Rl 




R3 

7 



solvents. The heating method can be selected from either a 
regular oil bath or microwave irradiations. Solvents can be 
CH 2 C1 2 , DMSO, DMF, toluene, benzene, CH 3 CN or NMP. 
The reaction may or may not require the presence of bases. An 
example of the base can be selected from, but not limited to 
triethyl amine, diisopropyl ethyl amine, NaH, n-BuLi, tert- 
BuLi, tert-BuOK, Li 2 C03, Cs 2 C0 3 and pyridine. This trans- 
formation may also require the presence of catalytic amount 
of catalysts containing transition metals (e.g., Pd, Cu, Ni, or 
W). These catalysts include, but not limited to Pd/C, 
Pd(PPh 3 ) 4 and PdCl 2 . Compounds that have Y=S(0) m or 
S(0) OT C(R y )(R z ) may also be prepared by the oxidation of 
their corresponding compounds with Y=S or SC(R y )(RJ. 
Suitable oxidation methods for use herein include, but not 
limited to mCPBA, Oxone, 0s0 4 , H 2 0 2 , potassium and zinc 
permanganate. 



Sch eme 9 
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Another aspect of the invention are the intermediates of the 
formula (X) 



(X) 



R 12 



10 



HN N S(0)m — Rg 

R 3 



15 wherein 

R l is an aryl ring substituted as defined in compounds of 

Formula (I) and (II) inclusive; 
R 3 is an alkyl, C 3 _ 7 cycloalkyl. C 3 _ 7 cycloalkylalkyl, 
20 aryl, arylC^o alkyl, heteroaryl, heteroarylC^o alkyl, het- 
erocyclic, or a heterocyclylC^o alkyl moiety, which moi- 
eties are optionally substituted; 
R 12 , is a C^q alkyl, aryl, heteroaryl, or arylalkyl; 
25 m is 0 or an integer having a value of 1 or 2; and 
Rg is a C lm4 alkyl. 

Preferably, Rg is a C u4 alkyl, and more preferably methyl. 
Preferably, m is 0 or an integer having a value of 1 or 2. 
30 More preferably m is 0 or 2. 

Another aspect of the invention are intermediates of the 
formula (XI) 



35 



Rl2' 



(XI) 



HN N 
I 



S(0)m — Rg 



45 



50 



wherein 

R 3 , R 12 ,, m and Rg are as defined for Formula (VII) above; and 
R 1 is a ring substituted as defined in compounds of Formula 
(III). 

Another aspect of the present invention are novel interme- 
diates of the formula (XII) 



55 



60 



(XII) 



HN N 
I 



S(0)m — Rg 



65 R 3 , R l 2 m and R s are as defined for Formula (VII) above ; and 
R L is a ring substituted as defined in compounds of Formula 
(IV). 
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Another aspect of the invention are intermediates of the Another aspect of the invention are intermediates of For- 

formula (XIII) mula (XVI) 



HN N S(0)m — Rg 

R 3 



(XIII) 5 



10 



(XVI) 



N N^SlOjw — 



wherein R 3 , R 12 ,, m and R are as defined for Formula (VII) 15 wnerem 

above 1 and * s as defined above for Formula (I) and (II) compounds, 

_ . ' . . . , , o i • ioth an d R^j Rg? m is an optionally substituted aryl or het- 

R, is a ring substituted as defined in compounds of Formula moiety; ag defined for Formula (vn) compounds 

' Another aspect of the invention are intermediates of For- 

Another aspect of the invention are intennediates of the 20 mula (XVII) 
formula (XIV) 



U Kj 



HN 
I 

R 3 



(XIV) 



S(0)ot — Rg 



25 



30 



R 3 



(XVII) 



S(0)m — Rg 



wherein 

wherein R 3 , R 12 , m and R^ are as defined for Formula (VII) Ri is defined above for Formula (III) to (VI) compounds, 

above- and 35 and R3? Rg? and m is an optionally substituted aryl or het- 

R, is a ring substituted as denned in compounds of Formula moiet ^ as defined for Formula < V11 ) com P ounds - 

(VI). 

Another aspect of the invention are intermediates of the 
formula 



One aspect of the invention are compounds of Formula (C) 

and (CI): 



HN' 
I 



(XV) 



U Rj 



S(0)m — Rg 



45 



50 



N 

I 

R3 



LG, 

^ Gl ^S(0)m — B 



(C) 



(CI) 



wherein 

R : is a phenyl ring substituted as defined in Formula (I) or (II) ; 

R 3 is hydrogen, C i _ 10 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalky- 
lalkyl. aryl, arylC^Q alkyl, heteroaryl, heteroarylC 1 _ 10 
alkyl, heterocyclic, or a heterocyclic^ 0 alkyl moiety, 
which moieties are optionally substituted; provided that 
when R 3 is hydrogen, then R 1 is other than chlorine; 

m is 0 or an integer having a value of 1 or 2; and 

Rg is aC M alkyl. 

In one embodiment, R 3 is an optionally substituted C,. 10 

alkyl, C 3 _ 7 cycloalkyl, C 3 . 7 cycloalkyl alkyl, or aryl. 

In another embodiment the R 3 optional substituents are 

independently selected from halogen, alkyl, hydroxy, alkoxy, 

amino, or halosubstituted alkyl. 



55 



AAA 



v S(0)m — Rg 



wherein, 

60 Gl , G2, G3, and G4 are as described for Formula (I) and (la) 
herein; 

m is 0 or an integer having a value of 1 or 2; 
Rg is a C^oalkyl; 

LG 2 is chlorine, bromine, iodine, or O — S(0) 2 CF 3 ; 
65 R 3 is a C 1 _ 10 alkyl. C 3 _ 7 cycloalkyl, C 37 cycloalkyl C 1 _ 10 
alkyl, aryl, aryl C^^ alkyl, heteroaryl, heteroarylC^^ 
alkyl, heterocyclic or a heterocyclic^ 10 alkyl moiety, and 
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wherein each of these moieties may be optionally substi- 
tuted, and is as defined for compound of Formula (I) and 
(la) herein. 

In one embodiment, Rg is methyl. In another embodiment, 
m is 0 or 1 . 

Another aspect of the invention are compounds of Formula 
(D) and (Dl) represented by the structure: 



cr N 




(D) 



10 



15 



(Dl) 



20 



cr n 



30 



wherein, 

Gl , G2, G3. G4 and X are as described for compounds For- 
mula (I) and (la) herein; 
LG 2 is chlorine, bromine, iodine, or O — S(0) 2 CF 3 ; 

R 3 is a C-i^o alkyl, C 3 . 7 cycloalkyl, C 3 _ 7 cycloalkyl C x _ 10 
alkyl, aryl, aryl C 1 _ 10 alkyl, heteroaryl, heteroarylC 1 _ 10 
alkyl, heterocyclic or a heterocyclylC 1 _ 10 alkyl moiety, and 35 
wherein each of these moieties may be optionally substi- 
tuted (and are as defined for compounds of Formula (I) and 
(la) herein). 

Another aspect of the invention are compounds of Formula 
(E) and (El ) represented by the structure: 40 



cr n 




(E) 



S(0)m Rg or 



(El) 



CT N 



S(0)m — Rg 
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wherein, 

Gl , G2, G3, G4, R 2 and (R x )^ are as described for compounds 

of Formula (I) and (la) herein; 
m is 0 or an integer having a value of 1 or 2; 
Rg is a C^^alkyl; 

LG 2 is chlorine, bromine, iodine, or O — S(0) 2 CF 3 ; 

R 3 is a C x _ 10 alkyl. C 3 _ 7 cycloalkyl, C 3 . 7 cycloalkyl C 1 _ 10 
alkyl, aryl, aryl C^q alkyl, heteroaryl, heteroarylC^o 
alkyl, heterocyclic or a heterocyclic^ 10 alkyl moiety, and 
wherein each of these moieties may be optionally substi- 
tuted (as defined for compounds of Formula (I) and (la) 
herein). 

It is also recognized that a similar set of Formulas (F) and 
(Fl) are contemplated when the R x moiety is substituted in 
the 3 -position of the phenyl ring, as shown in compounds of 
Formula (II) and (Ha). Similar intermediates are also contem- 
plated for the remaining Formulas herein wherein the C4 
position of the pharmacophore is substituted with the various 
heteroaryl rings, e.g. G5/G6, etc. of the formulas described 
herein as Formula (III) and (Ilia), (IV) and (IVa), etc. 

Another aspect of the invention are compounds of Formula 
(XVIII): 



25 




(XVIII) 



wherein 

R l9 R r , g, and R 3 are as defined for Formula (I) herein. 

Another aspect of the invention are compounds of Formula 
(XIX): 



(XIX) 



45 



50 




(Rf'te 



55 



wherein 

60 R 1? R r , g, and R 3 are as defined for Formula (II) herein. 

SYNTHETIC EXAMPLES 

The invention will now be described by reference to the 
65 following examples which are merely illustrative and are not 
to be construed as a limitation of the scope of the present 
invention. All temperatures are given in degrees centigrade, 
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all solvents are highest available purity and all reactions run 
under anhydrous conditions in an Ar atmosphere where nec- 
essary. 



104 



s=singlet, d=doublet, t=triplet, q=quartet, m=multiplet, 
dd=doublet of doublets, dt=doublet of triplets, app=apparent, 
br=broad. J indicates the NMR coupling constant measured 



List of Abbreviations 



bUC: l-(j-Dimetnylammoprop\l;-j- 


dppf: 1,1'- 


ethylcarbodiimide hydrochloride 


Bis(diphenylphosphino) ferrocene 


DMAP: 4-(Dimethylamino)pyridine 


DMSO: Dimethylsulfoxide 


m-CPBA: 3-Chlorobenzene- 


EtOAc: Ethyl acetate 


carboperoxoic acid 




HPLC: High Pressure Liquid 


DIPEA or DIE A: N,N- 


Chromatography 


Diisopropylethylamme 


DCM: Dichlorom ethane 


SPE: Solid phase extraction 


TFA: Trifluoroacetic anhydride 


MDAP: Mass directed auto preparation 


HATU: 0-(7-Azabenzotriazol-l-yl)- 


HBTU: 0-Benzotriazol-l-yl-N,N,N',N'- 


N,N,N\N^etiamethyltrronium 


tetramethyluronium 


hexafluoropriosphate 


hexafluorophosphate 


NIS: N-Iodosuccinimide 


HOBT: 1-Hydoxybenzotriazole hydrate 


DMF: N,N-Dimethylformamide 


THF: Tetrahydrofuran 


IPA: isopropyl alcohol 


M: molar 


DSC: differential scanning calorimetry 


mmol: millimoles 


mL: milliliters 


aq: aqueous 


mg: milligrams 


eq: equivalents 


rt: room temperature 


mp: melting point 


min: minutes 


g: grams 


L: liters 


h: hours 


mol: moles 


satd: saturated 


NMP = l-methyl-2-pyrrolidinone 


mEq: miliequivalents 



Other abbreviations as used herein are described in the 
ACS Style Guide (American Chemical Society, Washington, 
D.C., 1986), whose disclosure is incorporated by reference 
herein. 

LC-MS Experimental Conditions: 
Liquid Chromatograph 



30 



35 



System: 


Shimadzu LC system with SCL-10A Controller and 




dual UV detector 


Autos ampler: 


Leap CTC with a Valco six port injector 


Column: 


Aquasil/Aquasil (CI 8 40 x 1 mm) 


Inj. Vol. (uL): 


2.0 


Solvent A: 


H 2 0, 0.02% TFA 


Solvent B: 


MeCN, 0.018% TFA 


Gradient: 


linear 


Channel A: 


UV214nm 


Channel B: 


ELS 



Step Time (min) Dura, (min) Flow (uL/min) Sol. A Sol. B 



0 


0.00 


0.00 


300.00 


95.00 


5.00 


1 


0.00 


0.01 


300.00 


95.00 


5.00 


2 


0.01 


3.20 


300.00 


10.00 


90.00 


3 


3.21 


1.00 


300.00 


10.00 


90.00 


4 


4.21 


0.10 


300.00 


95.00 


5.00 


5 


4.31 


0.40 


300.00 


95.00 


5.00 



Mass Spectrometer: PE Sciex Single Quadrupole LC/MS API- 150 
Polarity: Positive 
Acquisition mode: Profile 



General Procedures 

Nuclear magnetic resonance spectra were recorded at 400 
MHz using on a Bruker AC 400 spectrometer. CDC1 3 is deu- 
teriochloroform, DMSO-d 6 is hexadeuteriodimethylsulfox- 
ide, and CD 3 OD (or MeOD) is tetradeuteriomethanol. 
Chemical shifts are reported in parts per million (5) downfield 
from the internal standard tetramethylsilane (TMS) or the 
NMR solvent. Abbreviations for NMR data are as follows: 
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in Hertz. Mass spectra were taken on a instruments, using 
electrospray (ES) ionization techniques. All temperatures are 
reported in degrees Celsius. 

Analtech Silica Gel GF and E. Merck Silica Gel 60 F-254 
thin layer plates were used for thin layer chromatography. 
Both flash and gravity chromatography were carried out on E. 
Merck Kieselgel 60 (230-400 mesh) silica gel. Preparative 
hplc were performed using a Gilson Preparative System using 
a Luna 5 u CI 8(2) 1 00A reverse phase column eluting with a 
1 0-80 gradient (0.1% TFA in acetonitrile/0. 1 % aqueous TFA) 
or a 10-80 gradient (acetonitrile/water). The CombiFlash sys- 
tem used for purification in this application was purchased 
fromlsco, Inc. CombiFlash purification was carried out using 
a prepacked Si0 2 column, a detector with UV wavelength at 
254 mn and mixed solvents. 

Heating of reaction mixtures with microwave irradiations 
was carried out on a Smith Creator (purchased from Personal 
Chemistry, Forboro/MA, now owned by Biotage), a Emrys 
Optimizer (purchased from Personal Chemistry) or an 
Explorer (provided by CEM Discover, Matthews/NC) micro- 
wave. 

General Procedure for EDC Couplings 

The acid is dissolved in CHC1 3 and EDC (1.1 equivalents 
(hereinafter "eq") is added. The amine (2 eq.) is added drop- 
wise followed by DMAP (cat.) and allowed to stir until the 
reaction is judged to be complete. The reaction mixture is 
washed with water. The aqueous portion is extracted with 
ethyl acetate. The ethyl acetate portion is washed with brine 
and combined with the other organic portion, dried (MgS0 4 ) 
and concentrated. 

General Procedure for Sulfide Oxidations 

The sulfide is dissolved in CHC1 3 and mCPBA (1 .5 eq.) is 
added. The mixture is allowed to stir for 30 minutes (herein- 
after "min") then quenched with NaHC0 3 . The organic por- 
tion is washed with brine and dried (MgS0 4 ). 
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General Procedure for Sulfoxide/Sulfone Displacement lb) 3-[8-(2,6-difluorophenyl)-2-(methylthio)-7-oxo-7,8-di- 

The sulfoxide/sulfone is dissolved in THF and the amine (5 hydropyrido[2,3-d]pyrimidin-4-yl] -4-methylbenzoic acid 
eq.) is added and allowed to stir for 1 h. The mixture is 
concentrated in vacuo. 



Example 1 

N-(cyclopropylmethyl)-3-(8-(2,6-difluorophenyl)-2- 
{ [2-hydroxy-l -(hydroxymethyl)ethyl]amino}-7-oxo- 
7,8-dihydropyrido[2,3-d]pyrimidin-4-yl)-4-methyl- 
benzamide 



1 a) 4-chloro-8-(2, 6-difluorophenyl)-2 -(methyl tliio)pyrido [2, 
3 -d]pyrimidin-7(8H)-one 



OH 






HO N 





To the solution of phosphorus oxychloride (65 mL, 0.70 
mol) intrichloroethylene (46.5 mL) was added DMF (25 mL, 
0.32 mol) slowly to keep the temperature between 5° C. to 10° 
C. The solution was then warmed up to room temperature 
before 6-hydroxy-2-(methylthio)-4(lH)-pyrimidinone (25 g, 
0.1 6 mol) was added in portions. The resultant reaction mix- 
ture was heated at 80° C. overnight followed by concentration 
under vacuum. The resulting slurry like residue was poured 
into ice, stirred for 2 hours then filtered to afford the crude 
product. The crude product was further purified by recrystal- 
ization with hexane to afford 4,6-dichloro-2-(methylthio)-5- 
pyrimidinecarbaldehyde (21.3 g. 61%). 

X H-NMR (CDC1 3 ) 5 2.66 (s, 3 H), 10.4 (s, 1 H). 

To a solution of 4,6-dichloro-2-(methylthio)-5-pyrimidin- 
ecarbaldehyde (10.0 g, 44.8 mmol) in THF (250 mL) was 
added 2,6-difluoroaniline (5.35 mL, 49.3 mmol. 1.1 eq) fol- 
lowed by Et 3 N (12.6 mL, 89.6 mmol, 2 eq). The reaction 
mixture was heated to 55° C. for about 22 h before concen- 
trated. The slurry was re-dissolved in DCM (250 mL) and 
washed with H 2 0 (2x100 mL), then concentrated and further 
washed with acetone (2x10 mL) to give 9.87 g (70%) of pure 
4 -chloro-6 - [(2 , 6 -difluoropheny l)amino] -2 - (methylthio)- 5 - 
pyrimidinecarbaldehyde. LC-MS m/z 316 (M+H) + . 

A solution of 4-chloro-6-[(2,6-difluorophenyl)amino]-2- 
(methylthio)-5 -pyrimidinecarbaldehyde (200 mg, 0.63 
mmol) in DMF (4.0 mL) and acetic anhydride (2.0 mL) was 
heated with a microwave (160° C.) for about 30 minutes. The 
resultant mixture was then concentrated. Flash chromatogra- 
phy (EtOAc/Hexane, 1:5) provided the title compound (109 
mg, 51%): LC-MS m/z 340 (M+H) + . 
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To a stirring solution of 3 -iodo -4-methylbenzoic acid (60 
g, 0.22 mol, 1 eq) in degassed DMF (1400 mL, 23.3 vol.)was 
charged 4,4,4 , ,4 , ,5,5,5 , ; 5 , -octamethyl-2,2 , -bi-l,3,2-diox- 
aborolane (81.4 g, 0.32 mol, 1.4 eq) followed by potassium 
acetate (112 g, 1.14 mole, 5 eq) and [l,l f -bis(diphenylphos- 
phino)ferrocene]-dichloropalladium(II) (18.7 g, 0.02 mole, 
0.1 eq). The resulting mixture was placed under a nitrogen 
atmosphere and was heated to 80° C. with the exclusion of 
light overnight. The mixture was then concentrated under 
high vacuum and the residue partitioned between EtOAc and 
2M HC1. The mixture was then filtered and the layers sepa- 
rated. The aqueous phase was re-extracted with EtOAc. The 
combined organics were then washed with brine, dried and 
evaporated to yield a brown solid that was applied to a silica 
plug then eluted with 2:1 cyclohexane:ethyl acetate. Frac- 
tions were then combined and evaporated to yield a brown 
foam that was triturated with cyclohexane, collected by fil- 
tration then dried in vacuo to yield 4 -methyl -3 -(4, 4, 5, 5 -tet- 
ramethyl-l,3,2-dioxaborolan-2-yl)benzoic acid. 8 (CDC1 3 ) 
8.50-8.49 (1H, d), 8.04-8.02 (1H, dd), 7.27-7.25 (1H, d), 2.61 
(3H, s), 1.36 (12R s) 

The solution of 4-chloro- 8- (2, 6 -difluoropheny 1) -2 -(meth- 
ylthio) pyrido[23-d]pyrimidin-7(8H)-one (1.70 g, 5.00 
mmol) in DME (150 mL) and H 2 0 (50 mL), in a pressure 
flask (500 mL, Chemglass), was added 4-methyl-3-(4,4,5,5- 
tetramethyl-l,3,2-dioxa borolan-2-yl)benzoic acid (1.97 g, 
7.50 mmol) and K 2 C0 3 (4.15 g, 30.0 mmol). Hie resulting 
mixture was degassed with Argon for 5 minutes, mixed with 
Pd(PPh 3 ) 4 (0.232 g, 0.20 mmol) and heated with a preheated 
oil bath (1 60° C.) under vigorous stirring for 30 minutes. The 
reaction mixture was filtered through celite, concentrated 
under vaccum to remove DME. It was then mixed with EtOAc 
(200 mL) and AcOH (2.5 mL), and shaked. The layers were 
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separated. The organic layer was collected, further washed 
with brine (70 mL), dried over Na 2 S0 4 , filtered, concentrated 
and purified via a flash chromatography (load column with 
DCM, mobile phase EtOAc/Hexane) to afford the title com- 
pound as a white solid 2.15 g (98%). LC-MS (ES) m/z 440 
(M+H) + ; X H-NMR (MeOD) 6 2.27 (s, 3 H), 2.3 1 (s, 3 H), 6.71 
(d, J=9.6 Hz, 1 H), 7.28 (t, J=8.2 Hz, 2 H), 7.57 (d, J=8.4 Hz, 
1 H), 7.64 (m, 2 H), 8.00 (d, J=1.6 Hz, 1 H), 8.14 (dd, J : =7.6 
Hz, J 2 =1.6Hz, 1 H). 

1 c) N-(cyclopropylmethyl)-3-[8-(2,6-difluorophenyl)-2- 
(methy lsulfony 1) -7 -oxo -7 , 8 -dihy dropyrido [2,3 -djpyrimi - 
din-4 -yl ] -4-methy lbenzamide 






20 



25 



30 
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To a solution of 3-[8-(2,6-difluorophenyl)-2-(methylthio)- 
7 -oxo-7,8-dihy dropyrido [2 ,3 -d]pyrimidin-4 -y 1] -4 -methy 1- 
benzoic acid (246.0 mg, 0.5 inmol) in CH 2 C1 2 (10.0 ml) was 
added DMAP (122.0 mg, 1.0 mmol), EDC (115.0 mg, 0.6 
mmol), HOBT (81.0 mg, 0.6 mmol), and 1-cyclopropyl- 
methanamine (7 1 .0 mg, 1 .0 mmol). The reaction mixture was 55 
stirred for about 14 h at room temperature and concentrated. 
It was then diluted with H 2 0 (5.0 mL) andEtOAc (lO.OmL). 
The organic layer was separated and the aqueous layer was 
extracted with EtOAc (3x10 mL). The combined organic 
layers were washed with saturated aq. NaCl, dried over 
Na 2 S0 4 , filtered, and concentrated. Purification via the Com- 
biFlash system (hexane:ethylacetate=3:l) then afforded 
N-(cyclopropylmethyl)-3-[8-(2,6-difluorophenyl)-2-(meth- 
ylthio)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-4- 
methylbenzamide (210.0 mg, 85%): LC-MS m/z 493 
(M+H) + ; 2.33 min (ret. time). 




To a solution of N-(cyclopropylmethyl)-3-[8-(2,6-difluo- 
ropheny 1) -2 -(methyl thio)-7-oxo-7.8-dihydropyrido[2. 3-d] 
pyrimidin-4-yl]-4-methylbenzamide (493.0 mg, 1.0 mmol) 

35 in CH 2 C1 2 (15.0 mL) was added m-CPBA (449.0 mg, 2.0 
mmol). The reaction mixture was stirred for about 12 h at 
room temperature and concentrated. It was diluted with H 2 0 
(5.0 mL) and EtOAc (20.0 mL). The organic layer was sepa- 
rated and the aqueous layer was extracted with EtOAc (3x20 

40 mL). The combined organic layers were washed with satu- 
rated aq. NaCl, dried over Na 2 S0 4 , filtered, and concentrated. 
Purification via the CombiFlash system (hexane:EtOAc=4: 1 ) 
the afforded the title sulfone compound (490.0 mg, 93%): 
LC-MS m/z 526 (M+H) + , 2.00 min (ret. time) 

45 Id) N-(cyclopropylmethyl)-3-(8-(2,6-difluorophenyl)-2-{ 
[2-hydroxy- 1 -(hydroxymethyl)ethyl]amino } -7 -oxo-7, 8 -di- 
hy dropyrido [2 ,3 -d]pyrimidin-4 -yl) -4 -methy lbenzamide 



60 




To a solution of N-(cyclopropylmethyl)-3-(8-(2,6-difluo- 
ropheny 1) -2 -methyl sulfone-7-oxo -7, 8-dihy dropyrido [2 ,3 -d] 
pyrimidin-4-yl)-4-methylbenzamide (50.0 milligrams (here- 
inafter "mg"), 0.095 millimoles (hereinafter "mmol")) in 
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THF (5.0 milliliters (hereinafter "mL")) was added 2-amino- 
3-propanediol (10.0 mg, 0.105 mniol, 1.1 eq). The reaction 
mixture was stirred for about 4 hours (hereinafter "h") at 
room temperature and concentrated. Purification via a Com- 
biFlash system (DCM:MeOH=l:10) then afforded the title 
compound: LC-MS m/z 536 (M+H) + , 1.70 min (ret time). 

Example 2 

N-(cyclopropylmethyl)-3-[8-(2,6-difluorophenyl)-7- 
oxo-2-(4-piperidinylamino)-7, 8-dihydropyrido [2,3 - 
d]pyrimidin-4-yl]-4-methylbenzamide 

2a) 1.1-dimethylethyl 4-{[4-(5-{[(cyclopropylmethyl) 
amino] carbony 1} -2 -methylpheny 1) -8 -(2, 6-difluorophenyl )- 
7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-2-yl]amino}- 1 - 
piperidinecarboxylate 



10 



15 



solution. The organic layer was separated and the aqueous 
layer was extracted with EtOAc (3x15 mL). The combined 
organic phases were washed with saturated aq. NaCl, dried 
over Na 2 S0 4 , filtered, and concentrated. Purification via a 
CombiFlash system (DCM:MeOH=10:l) then afforded the 
title compound: LC-MS m/z 545 (M+H) + , 1.65 min (ret. 
time). 

Example 3 

N-(cy clopropylmethy 1) -3 - { 8 -(2 , 6 -difluoropheny l)-7 - 
oxo-2-[(2,2,6,6-tetramethyl-4-piperidinyl)amino]-7. 
8 -dihydropyrido [2, 3 -d]pyrimidm-4-yl}-4-methyl- 
benzamide 



20 



25 



30 



The title compound was prepared by following the proce- 
dure in Example Id from N-(cyclopropylmethyl)-3-(8-(2,6- 
difluorophenyl)-2-methyl sulfone-7-oxo-7, 8-dihydropyrido 
[2,3-d]pyrimidin-4-yl)-4-methylbenzamide and 1,1- 
dimethylethyl 4-amino-l -piperidinecarboxylate. 

2b) N-(cyclopropylmethyl)-3-[8-(2,6-difluorophen3d)-7- 
oxo-2-(4-piperidinylamino)-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl] -4-methylbenzamide 



35 



To a solution of 1,1 -dimethyl ethyl 4-{[4-(5-{[(cyclopro- 
py lmethy l)-amino] carbony 1 } -2 -methylpheny 1) -8 -(2 , 6 -dif- 
luoropheny l)-7 -oxo -7, 8 -dihydropyrido [2,3 -d] pyrimidin-2- 
yl]amino}-l-piperidinecarboxylate in THF (2 mL) was 
added TFA (3.0 mL). The reaction mixture was stirred for 
about 12 h and concentrated. The residue was mixed with 
H 2 0 (5 .0 mL) and EtOAc (20.0 mL) and the resultant mixture 
was basified with 2.5 N NaOH aqueous (hereinafter "aq") 
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The title compound was prepared as described in Example 
Id from N-(cyc lopropy lmethy l)-3 -(8- (2, 6 -difluoropheny 1)- 
2 -methyl sulfone-7 -oxo -7, 8-dihydropyrido [2 ,3 -d]pyrimi- 
din-4-yl)-4-methylbenzamide and 2,2,6,6-tetramethyl-4-pip- 
eridinamine: LC-MS m/z 601 (M+H) + , 1.75 min (ret. time) 

Example 4 

N-(cy clopropylmethy 1) -3 - { 8 -(2 , 6 -difluoropheny l)-7 - 
oxo-2- [(2,2, 6, 6-tetramethyl-4-piperidinyl)amino] -7, 
8-dihydropyrido [2,3 -d]pyrimidin-4-yl} -4-methyl- 
benzamide 



60 




The title compound was prepared as described in Example 
Id from N-(cyc lopropy lmethy l)-3 -(8- (2. 6 -difluoropheny 1)- 
2 -methyl sulfone- 7 -oxo - 7 , 8 - dihydropyrido [2,3 -d] pyrimi - 
din-4 -y l)-4 -methy lbenzamide and N-methy 1- 1 ,2 -ethanedi- 
amine: LC-MS m/z 519 (M+H)\ 1 .60 min (ret. time). 
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Example 5 

N-(cyclopropylmethyl)-3-{8-(2,6-difluorophenyl)-2- 
[(lH-imidazol-2-ylmethyl)aniino]-7-oxo-7,8-dihy- 
dropyrido [2.3 -d] pyrimidin-4 -y 1 }-4 -methylbenzamide 



o 




The title compound was prepared as described in Example 

1 d from N-(cyclopropy lmethy 1) -3 -(8 -(2 , 6 -difluoropheny 1) - 

2 -methyl sulfone-7 -oxo-7, 8 -dihydropyrido [2 ,3 -d]pyrimi - 
din-4-yl)-4-methylbenzamide and (lH-imidazol-2-ylm- 
ethyl)amine dihydrochloride: LC-MS m/z 542 (M+H) + , 1 .61 
min (ret. time). 

Example 6 

3- [2-[(2-aminoethyl)(methyl)amino]-8-(2,6-difluo- 
ropheny l)-7-oxo -7 ,8 -dihydropyrido [2 ,3 -d] pyrimidin- 

4- yl]-N-(cyclopropylmethyl)-4-methylbenzamide 



o 




The title compound was prepared as described in Example 
2 from N-(cyclopropy lmethy l)-3-(8-(2,6-difluorophenyl)-2- 
methyl sulfone-7 -oxo -7 , 8 -dihydropyrido [2,3 -d]pyrimidin- 
4 -yl)-4 -methylbenzamide and 1 , 1 -dimethyl ethy 1[2 -(methy- 
lamino)ethyl] carbamate: LC-MS m/z 519 (M+H) + , 1 .62 min 
(ret. time). 
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Example 7 

N-{3-[8-(2,6-difluorophenyl)-7-oxo-2-(4-piperidiny- 
lamino)-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl] -4- 
methylphenyl}-2-thiophenecarboxamide 

5 



7a) 4-(5-amino-2-methylphenyl)-8-(2,6-difluorophenyl)-2- 
(methyltMo)pyrido[2,3-d]pyrimidin-7(8H)-one 

ci 




To a solution of 3-iodo-4-methylaniline (110.0 mg, 0.47 
mmol) in dioxane (1 .0 mL) was added (under argon) triethy- 
lamine (0.26 mL, 1.86 mmol), palladium diacetate (5.2 mg, 
0.023 mmol), 2-(dicyclophexyl phosphino)biphenyl (33.0 

35 mg, 0.093 mmol), and pinacolborane (0.20 mL, 1 .40 mmol). 
The mixture was stirred at about 80° C. for about 1 hour, 
cooled to room temperature (rt), and added with water (0.2 
mL), barium hydroxide octahydrate (440.0 mg, 1 .40 mmol) 
and 4-chloro-8-(2,6-difluorophenyl)-2-(methvlthio)pyrido 

40 [2,3-d]pyrimidin-7(8H)-one (180.0 mg, 0.47 "mmol). The 
mixture was heated at about 100° C. under stirring for about 
1 hour, cooled to room temperature, filtered through celite, 
and diluted with brine (5.0 mL). The mixture was then 
extracted with CH 2 C1 2 (3x10 mL). The combined organic 

45 phases were dried over Na 2 S0 4 , filtered, and concentrated. 
Purification via the CombiFlash system then afforded the title 
compound (155.0 mg, 75%): LC-MS m/z 41 1 (M+H) + , 2.60 
min (ret. time). 

7b) N-{3-[8-(2,6-difluorophenyl)-2-(methylthio)-7-oxo-7,8- 
50 dihydropyrido [2,3 -d]pyrimidin-4-yl] -4-methylphenyl}-2- 
thiophenecarboxamide 



55 



60 
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To a solution of 4-(5-amino-2-methylphenyl)-8-(2,6-dif- 
luoropheny 1) -2 -(methylthio)pyrido [2 ,3 -d] pyrimidin-7 (8H) - 
one (411.0 mg, 1.0 mmol) in CH 2 C1 2 (10 mL) at 0° C. was 
added Et 3 N (200.0 mg, 2.0 mmol, 2.0 eq), DMAP (5.0 mg, 
0.2 mmol, 0.2 eq) and 2-thiophenecarbonyl chloride (292.0 
mg, 2.0 mmol, 2.0 eq). After addition the reaction mixture 
was stirred for about 14 h at ambient temperature. The mix- 
ture was concentrated and mixed with H 2 0 (5.0 mL) and 
EtOAc (20.0 mL). The organic layer was separated and the 
aqueous layer was extracted with EtOAc (3x15 mL). The 
combined organic phases were washed with saturated aq. 
NaCl solution, dried over Na 2 S0 4 , filtered, and concentrated. 
Purification via a CombiFlash system (hexane: EtOAc; 4:1) 
then afforded the title compound; LC-MS m/z 521 (M+H) + , 
2.57 min (ret time). 

7c) N-{3-[8-(2,6-difluorophenyl)-2-(methylsulfonyl)-7-oxo- 
7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin-4 -yl] -4-methy lphenyl } - 
2 -thiophenecarboxamide 




To a solution of N-{3-[8-(2,6-difluorophenyl)-2-(meth- 
y lthi o) -7 - oxo -7 , 8 -dihy dropyrido [2 , 3 -d] pyrimidin-4 -y 1] - 4 - 
methylphenyl}-2-thiophenecarboxamide (521.0 mg, 1.0 
mmol) in CH 2 C1 2 (15.0 mL) was added m-CPBA (449.0 mg, 
2.0 mmol, 2.0 eq). The reaction mixture was stirred for about 
1 4 h at room temperature, concentrated, and mixed with H 2 0 
(5.0 mL) and EtOAc (20.0 mL). The organic layer was sepa- 
rated and the aqueous layer was extracted with EtOAc (3x15 
mL). The combined organic phases were washed with satu- 
rated aq. NaCl solution, dried over Na 2 S0 4 , filtered, and 
concentrated. Purification via a CombiFlash system (hexane: 
EtOAc: 4:1) then afforded the title compound: LC-MS m/z 
553 (M+H) + , 2.30 min (ret time). 

7d) N-{3-[8-(2,6-difluorophenyl)-7-oxo-2-(4-piperidiny- 

lamino)-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-4-meth- 

ylphenyl}-2-thiophenecarboxamide 
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The title compound was prepared as described in Example 
2 from N-{3-[8-(2,6-difluorophenyl)-2-(methylsulfonyl)-7- 
oxo-7, 8-dihydropyrido[2,3-d]pyrimidin-4-yl]-4-methylphe- 
nyl} -2-thiophenecarboxamide and 1 , 1 -dimethylethyl 
4-amino-l-piperidinecarboxylate. LC-MS m/z 573 (M+H) + , 
1.90 min (ret time). 

Example 8 

N-{3-[2-(4-amino-l-piperidinyl)-8-(2,6-difluorophe- 
nyl)-7-oxo-7, 8 -dihy dropyrido [2,3 -d]pyrimidin-4-yl] - 
4-methylphenyl} -2-thiophenecarboxamide 



15 
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The title compound was prepared as described in Example 
2 from N-{3-[8-(2,6-difluorophenyl)-2-(methylsulfonyl)-7- 
oxo-7, 8-dihydropyrido[2,3 -d]pyrimidin-4-yl] -4-methylphe- 
nyl} -2-thiophenecarboxamide and 1,1 -dimethylethyl 4-pip- 
eridinylcarbamate: LC-MS m/z 573 (M+H) + , 1.90 min (ret 
time). 

Example 9 

N-(3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2,2,6,6-tet- 
ramethyl-4 -piperidinyl)amino] - 7, 8 -dihy dropyrido [2 , 
3 -d]pyrimidin-4-yl } -4-methylphenyl)-2-thiophen- 
ecarboxamide 



50 
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65 The title compound was prepared as described in Example 
1 d from N-{3-[8-(2,6-difluorophen3d)-2-(methylsulfonyl)-7- 
oxo-7, 8-dihydropyrido[2,3 -d]pyrimidin-4-yl] -4-methy lphe- 
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nyl}-2-thiophenecarboxamide and 2,2,6,6-tetramethyl-4-pi- 
peridinamine: LC-MS m/z 629 (M+H) + , 2.0 min (ret time). 

Example 10 

N-(3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2- 
ylmethyl)amino] -7-oxo-7,8-dihydropyrido[2.3-d] 
pyrimidin-4-yl}-4-methylphenyl)-2-thiophenecar- 
boxamide 




The title compound was prepared as described in Example 
1 d from N-{3-[8-(2,6-difluorophenyl)-2-(methylsulfonyl)-7- 
oxo-7, 8-dihydropyrido[2,3 -d]pyrimidin-4-yl] -4-methylphe- 
nyl}-2-thiophenecarboxamide and (lH-imidazol-2-ylm- 
ethyl)amine dihydrochloride: LC-MS m/z 570 (M+H) + , 1 .70 
min (ret time). 

Example 11 

N-[3-(8-(2,6-difluorophenyl)-2-{[2-(methylamino) 
ethyl]amino}-7-oxo-7,8-dihydropyrido[2,3-d]pyrimi- 
din-4-yl)-4-methylphenyl]-2-thiophenecarboxamide 




The title compound was prepared as described in Example 
2 from N-{3-[8-(2,6-difluorophenyl)-2-(methylsulfonyl)-7- 
oxo-7, 8-dihydropyrido[2 ,3 -d]pyrimidin-4 -y 1] -4 -methy lphe- 
nyl}-2-thiophenecarboxamide and 1,1-dimethylethyl 
(2-aminoethyl)methylcarbamate: LC-MS m/z 547 (M+H) + , 
1.80 min (ret time). 
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Example 12 

N-{3-[8-(2,6-difluorophenyl)-7-oxo-2-(4-piperidiny- 
lamino)-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-4- 
5 methy lphenyl } -4-fluoro-3 -methy lbenzamide 

12a) N-{3-[8-(2,6-difluorophenyl)-2-(methylthio)-7-oxo-7, 
8 -dihydropyrido [2 ,3 -d] pyrimidin-4 -y 1] -4 -methy lphenyl } -4 - 
fluoro-3-methylbenzamide 



15 



20 



25 




The title compound was prepared as described in Example 
7b from 4-(5-amino-2-methylphenyl)-8-(2,6-difluorophe- 
ny 1) -2 -(methylthio )pyrido [2 ,3 -d]pyrimidin-7 (8H)-one and 
4-fluoro-3-methylbenzoyl chloride: LC-MS m/z 547(M+ 
H)+. 2.70 min (ret time). 

12b) N-{3-[8-(2,6-difluorophenyl)-2-(methylsulfonyl)-7- 
oxo-7, 8-dihydropyrido[2,3 -d]pyrimidin-4-yl] -4-methylphe- 
nyl} -4-fluoro -3 -methylbenzamide 



45 



50 



55 



60 




The title compound was prepared as described in Example 
7c from N-{3-[8-(2,6-difluorophenyl)-2-(methylthio)-7- 
65 oxo -7, 8-dihydropyrido [2,3 -d]pyrimidin-4-y l]-4-methy lphe- 
nyl} -4-fluoro -3 -methylbenzamide and m-CPBA: LC-MS 
m/z 580 (M+H) + , 2.40 min (ret time). 
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12c) N-{3-[8-(2,6-difluorophenyl)-7-oxo-2-(4-piperidiny- 

lamino)-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-4-meth- 

ylphenyl}-4-fluoro-3-methylbenzamide 




The title compound was prepared as described in Example 
2 from N-{3-[8-(2,6-difluorophenyl)-2-(methylsulfonyl)-7- 
oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-4-methylphe- 
nyl } -4-fluoro-3 -methylbenzamide and 1 , 1 -dimethylethyl 
4 -amino -1-piperidinecarboxy late: LC-MS m/z 599 (M+H) + , 
1.98 min (ret time). 

Example 13 

N-{3-[2-(4-amino-l-piperidinyl)-8-(2,6-difluorophe- 
ny 1) -7 -oxo-7 ,8 -dihy dropyrido [2 ,3 -d] pyrimidin-4 -y 1] - 
4 -methylpheny 1 } -4-fluoro -3 -methylbenzamide 



CH 3 




The title compound was prepared as described in Example 
2 from N-{3-[8-(2,6-difluorophenyl)-2-(methylsulfonyl)-7- 
oxo-7, 8-dihydropyrido[2,3 -d]pyrimidin-4-yl] -4-methylphe- 
nyl } -4-fluoro-3 -methylbenzamide and 1 , 1 -dimethylethyl 
4-piperidinylcarbamate: LC-MS m/z 599 (M+H) + , 1 .99 min 
(ret time). 
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Example 14 

6-chloro-N-{3-[8-(2,6-difluorophenyl)-7-oxo-2-(4- 
piperidinylamino)-7 , 8 -dihy dropyrido [2, 3 -d]pyrimi- 
din-4-yl] -4-methylphenyl} -3-pyridinecarboxamide 

14a) 6-chloro-N-{3-[8-(2,6-difluorophenyl)-2-(methylthio)- 
7-oxo-7, 8-dihydropyrido[2,3 -d]pyrimidin-4-yl] -4-meth- 
' y lphenyl } -3-pyridinecarboxamide 



15 



20 



25 




The title compound was prepared as described in Example 
7b from 4 - (5 -amino -2-methy lpheny 1) - 8 - (2,6 -difluorophe- 
ny 1) -2 -(methylthio )pyrido [2 ,3 -d]pyrimidin-7 (8H)-one and 
6-chloro-3-pyridinecarbonyl chloride: LC-MS m/z 550 
(M+H) + , 2.63 min (ret time). 

14b) 6-chloro-N-{3-[8-(2,6-difluorophenyl)-2-(methylsul- 
fony 1 ) -7 -oxo-7 , 8 -dihy dropyrido [2,3 -d] pyrimidin-4 -yl] -4- 
methylphenyl} -3 -pyridinecarboxamide 



45 



50 



55 




The title compound was prepared as described in Example 
7c from 6-chloro-N-{3-[8-(2,6-difluorophenyl)-2-(meth- 
65 y lthio)-7 -oxo-7 , 8 -dihy dropyrido [2 , 3 -d]pyrimidin-4 -y 1] -4- 
methylpheny 1 } -3 -pyridinecarboxamide and m-CPBA: 
LC-MS m/z 582 (M+H)+ ; 2.30 min (ret time). 



US 7,6 

119 

14c) 6-chloro-N-{3-[8-(2,6-difluorophenyl)-7-oxo-2-(4-pip- 
eridiny lamino) -7, 8 -dihydropyrido [2, 3 -d]pyrimidin-4-y 1] -4 - 
methylpheny 1 } -3-pyridinecarboxamide 




The title compound was prepared as described in Example 
2 from 6-chloro-N- {3- [8-(2,6-difluorophenyl)-2-(methylsul- 
fony l)-7-oxo-7 ,8 -dihydropyrido [2 , 3 -d] pyrimidin-4-yl] -4- 
methylpheny 1 } -3-pyridinecarboxamide and 1 , 1 -dimethyl - 
ethyl 4-amino-l-piperidinecarboxylate: LC-MS m/z 602 
(M+H) + ; 1.75 min (ret time). 

Example 15 

N-{3-[2-(4-amino-l-piperidinyl)-8-(2,6-difluorophe- 
nyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]- 
4-methylphenyl}-6-chloro-3-pyridinecarboxamide 




The title compound was prepared as described in Example 
2 from 6-chloro-N-{3-[8-(2,6-difluorophenyl)-2-(methylsul- 
fony l)-7-oxo-7 , 8 -dihydropyrido [2 , 3 -d] pyrimidin-4-yl] -4- 
methylpheny 1 } -3-pyridinecarboxamide and 1 , 1 -dimethyl - 
ethyl 4-piperidinylcarbamate: LC-MS m/z 602 (M+H) + , 1 .75 
min (ret time). 
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Example 16 

6-chloro-N-(3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2, 
2,6,6 -tetramethyl-4 -piperidinyl)amino] -7,8 -dihydro- 
pyrido [2 ,3 -d] pyrimidin-4-yl } -4-methy lpheny 1) -3 - 
pyridinecarboxamide 



10 



15 



20 



25 




The title compound was prepared as described in Example 
Id from 6-chloro-N-{3-[8-(2.6-difluorophenyl)-2-(methyl- 
3Q sulfonyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]- 
4-methylphenyl}-3-pyridinecarboxamide and 2,2,6,6-tet- 
ramethyl-4-piperidinamine: LC-MS m/z 658 (M+H) + , 1.92 
min (ret time). 

35 Example 17 

6-chloro-N-(3-{8-(2,6-difluorophenyl)-2-[(lH-imi- 
dazol -2 -ylmethyl)amino] -7-0X0-7, 8-dihydropyrido 
. [2, 3 -d]pyrimidin-4-yl} -4-methy lphenyl)-3 -pyridin- 
ecarboxamide 



45 



50 



55 




The title compound was prepared as described in Example 
Id from 6-chloro-N-{3-[8-(2 ; 6-difluorophenyl)-2-(methyl- 
sulfonyl)-7 -oxo-7, 8-dihydropyrido [2,3 -d]pyrimidin-4-yl] - 
65 4-methylphenyl) -3-pyridinecarboxamide and ( 1 H-imidazol- 
2-ylmethyl)amine dihydrochloride: LC-MS m'z 599 
(M+H) + , 1 .92 min (ret time). 
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Example 18 

N-cyclopropyl-3-(8-(2,6-difluorophenyl)-2-{[2 -hy- 
droxy- 1 -(hydroxymethyl)ethyl] amino } -7 -oxo-7 , 8 - 
dihydropyrido[2,3-d]pyrimidin-4-yl)-5-fluoro-4- 
methylbenzamide 

18a) 3-fluoro-5-iodo-4-methylbenzoic acid 




The benzoic acid (1.54 g, 0.01 mol) is dissolved intrifluo- 
romethanesulfonic acid (10 mL) and cooled to about 0° C. 
NIS (2.25 g. 0.01 mol) is added in several portions over a 6 h 
period while maintaining the reaction temperature at about 0° 
C. The mixture is allowed to warm to rt. overnight. The 
reaction mixture is then poured over ice and extracted with 
ethyl acetate (3x). The organic layers are washed (Na 2 S 2 0 5 ) 
and concentrated. The material is carried on crude. 

1 8b) N-cyclopropyl-3-fluoro-5-iodo-4-methylbenzamide 




The crude acid from Example 18a (-1.5 g) is dissolved in 
thionyl chloride (75 mL) and heated to 80° C. for about 2 h. 
The mixture is then cooled to room temperature and stirred 
under N 2 overnight. The mixture is concentrated in vacuo and 
dissolved in 1 5 mL DCM. Na 2 C0 3 (3 g) is added along with 
the cyclopropyl amine (0.69 mL, 0.01 moles (hereinafter 
"mol")). The mixture is allowed to stir overnight and purified 
via flash chromatography (5% MeOH/CH 2 Cl 2 ) to afford 
0.904 g of the title compound. 



1 8c) N-cyclopropyl-3-fluoro-4-methyl-5-(4,4,5,5-tetram- 
ethyl- 1 ,3 ,2-dioxaborolan-2-yl)benzamide 




The iodo compound from Example 18b (0.904 g, 2.83 
mmol) is dissolved in DMF (30 mL). Bis-pinicalato-diborane 
(1 .44 g, 2.83 mmol) is added followed by PdCl 2 .dppf (55 mg) 
and potassium acetate (1.38 g, 14.15 mmol). The mixture are 
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stirred for about 1 8 h, concentrated in vacuo and purified via 
flash chromatography to afford the title compound (60 mg). 

1 8d) 4-chloro-8-(2,6-difluorophenyl)-2-{ [2-hydroxy- 1 -(hy- 
_ droxymethyl)ethyl] amino }pyrido[2,3 -d]pyrimidin-7(8H)- 
one 

ci 




To a solution of 4-chloro-8-(2,6-difluorophenyl)-2-(meth- 
ylthio)pyrido[2,3-d]pyrimidin-7(8H)-one (2.7 mmol) in 
dichloromethane (50 mL) was added m-cPBA (0.63 g, 4.0 

3Q mmol) . The resultant mixture was stirred at room temperature 
for 10 minutes, then concentrated under vaco. Flash chroma- 
tography (EtOAc/Hexane, 1:3) afforded 4-chloro-2 -methyl - 
sulfinyl-8-(2,6-difluoro-phenyl)-8H-pyrido[2,3-d]pyrimi- 
din-7-one (88%): LC-MS m/z 356 (due to solventlysis with 
methanol, M+H) + ; 

35 : H-NMR (CDC1 3 ) 6 2.85 (s, 3H), 7.03 (d, J=9.6 Hz, 1H), 
7.15 (m, 2H), 7.53 (m : 1H), 8.18 (d, J=9.6 Hz, 1H). 

A solution of 4-chloro-2-methylsulfinyl-8-(2,6-difluoro- 
phenyl)-8H-pyrido[2,3-d]pyrimidin-7-one (0.75 mmol) in 
dichloromethane (30 mL) was mixed with a solution of 

40 serinol (0.075 g, 0.82 mmol) and Et 3 N (0.21 mL, 1.5 mmol) 
in DMF (0.75 mL). The resultant mixture was stirred at room 
temperature for about 1 hour, then concentrated under vac- 
cum. Flash chromatography (EtOAc:Hexane, 3:1) provided 
the title compound 4-chloro-8-(2,6-difluorophenyl)-2-{[2- 

45 hydroxy- 1 -(hy droxy -methy l)ethy 1] amino }pyrido [2,3 -d] py- 
rimidin-7(8H)-one (42%): LC-MS m/z 383 (M+H) + ; 
1 H-NMR(CDC1 3 ) 6 1 .95 (s, br, 2H), 3.90 (m, br, 5H), 6.05 (m, 
br, 1H), 6.56 (d, J=9.6 Hz, 1H), 7.10 (m. 2H), 7.48 (d, J=8.1 
Hz, 2H),7.94(d, J=9.6 Hz, 1H). 

50 18e) N-cyclopropyl-3-(8-(2,6-difluorophenyl)-2-{[2-hy- 
droxy- 1 -(hydroxymethyl)eth)d]amino}-7-oxo-7,8-dihydro- 
pyrido[2,3-d]pyrimidin-4-yl)-5-fluoro-4-methylbenzamide 




123 
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-continued 



-continued 




10 



15 



20 



25 



30 





The chloride (0.056 g, 0.17 mmol), borate ester (0.065 g, 
0.17 mmol), K 2 C0 3 (0.07 g, 0.51 mmol) and tetrakis triph- 
enyl phosphine palladium (10 mg, 0.05 eq) are dissolved in 
dioxane/water (3:1, 10 mL) and heated to about 100° C. for 
about 3 h. The mixture is concentrated and purified via 35 
reverse phase HPLC to afford the title compound (9 mg, 
yellow powder, mp 214.2-217.5): LC-MS m/z 540 (M+H) + , 
1.69 min (ret time). HPLC indicates 96% pure. 

Example 19 40 

3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethyl)ethyl] amino } -7-oxo-7,8-dihydropyrido 
[ 2,3 -d] pyrimidin-4 -y 1) -N- (4 -fluorophenyl )-4-methyl - 45 
benzamide 

1 9a) 3-[8-(2,6-difluorophenyl)-2-(methylthio)-7-oxo-7,8-di- 
hydropyrido [2,3 -d]pyrimidin-4-yl]-N- (4 -fluorophenyl) -4- 5Q 
methylbenzamide 



55 



60 



The title compound was prepared from 3-[8-(2,6-difluo- 
rophenyl) -2 -(methyl thio)-7-oxo-7, 8-dihydropyrido[2,3 -d] 
pyrimidin-4-yl]-4-methylbenzoic acid and 4-fluoroaniline by 
following the General Procedure for EDC couplings as dis- 
closed in the general experimental section above. Crude reac- 
tion mixture was purified via flash chromatography (EtOAc: 
Hexanes, 2:1) to afford the title compound (0. 125 g, 34%). 

1 9b) 3-[8-(2,6-difluorophenyl)-2-(methylsulfinyl)-7-oxo-7, 
8 -dihydropyrido [2,3 -d] pyrimidin-4 -y 1] -N- (4 -fluorophenyl) - 
4-methylbenzamide 

O 




65 The title compound (0.105 g, 79%) was prepared by fol- 
lowing the General Procedure for sulfide oxidations, as dis- 
closed above. 
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19c) 3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethyl)ethy 1] amino } -7-oxo-7 . 8-dihy dropyrido[2. 3-d] 
pyrimidin-4 -y 1) -N-(4 -fluorophenyl )-4-methylbenzamide 

O 5 



10 




15 



20 




OH 



The title compound was prepared by following the proce- 
dures as described in Example 19 using 2 -phenyl ethanamine 
for the amide formation: LC-MS m/z 586 (M+H) + , 1.82 min 
25 (ret time). 

Example 2 1 



30 



The title compound is prepared by following the General 
Procedure for Sulfoxide/Sulfone/sulfone displacement as 
disclosed above. Concentrated reaction mixture is purified 
via reversed-phase HPLC to give the desired compound as a 
white solid (43 mg, 39%): LC-MS m/z 576 (M+H) + , 1 .89 min 
(ret time). HPLC (254 nm) indicates 90% pure. 

Example 20 

3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethyl)ethyl] amino } -7-oxo-7,8-dihydropyrido 
[2,3-d]pyrimidin-4-yl)-4-methyl-N-(2-phenylethyl) 
benzamide 



OH 



3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2,2,6,6-tetram- 
ethyl-4 -piperidinyl)amino] -7, 8-dihy dropyrido [2 ,3 -d] 
pyrimidin-4-yl } -4-methyl-N-( 1 -methylpropyl)benza- 
mide 



35 21a) N-cyclopropyl-3-[8-(2,6-difluorophenyl)-2-(meth- 
ylthio)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-4- 
methylbenzamide 
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■continued 




The borate ester (0.683 g, 2.27 mmol), chloride (0.768 g, 
2.27mmol) : K 2 C0 3 (0.941 g, 6.81 mmol) and tetrakistriph- 
enylphosphine palladium (131 mg, 0. 1 1 mmol) are dissolved 
in dioxane/water (3:1) and heated at reflux for about 4 h. The 
reaction mixture is then taken up in ethyl acetate and washed 25 
with water, brine and dried with Na 2 S0 4 . The concentrated 
mixture was purified via flash chromatography to give the 
desired product (0.6 g, 55%). 



21b) N-cyclopropyl-3-[8-(2,6-difluorophenyl)-2-(methyl- 30 
sul fony 1) -7-oxo- 7 , 8 -dihydropyrido [2 , 3 -d] pyrimidin-4 -y 1] - 
4-methylbenzamide 




The title compound is prepared according to the General 
Procedure for sulfide oxidation, as disclosed above. It is con- 65 
centrated to give the desired product as a yellow powder (0.3 
g, 49%). 
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21c) 3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2,2,6,6-tetram- 
ethyl-4-piperidinyl)amino]-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl} -4-methyl-N-( 1 -methylpropyl)benzamide 




The title compound is prepared according to the General 
Procedure for Sulfoxide/Sulfone/Sulfone Displacement, as 
disclosed above. The concentrated reaction mixture is pre- 
cipitated with DMSO/water, and filtered. The desired product 
is obtained as a white solid (m.p. 326.3-327.9) 95% pure by 
HPLC (55 mg, 45%): LC-MS m/z 587 (M+H) + , 1 .74 min (ret 
time). 

Example 22 

3-[2-(4-amino-l-piperidinyl)-8-(2.6-difluorophenyl)- 
7 -oxo-7 , 8 -dihydropyrido [2,3 -d] pyrimidin-4 -y 1] -N- 
cyclopropyl-4-methylbenzamide 




The title compound is prepared from compound N-cyclo- 
propyl-3-[8-(2,6-difluorophenyl)-2-(methylsulfonyl)-7-oxo- 
7,8-dihydropyrido[2,3-d]p)^rimidin-4-yl]-4-methylbenza- 
mide and 4-piperidinamine by following the General 
Procedure for Sulfoxide/Sulfone/Sulfone Displacement, as 
disclosed above. The concentrated reaction mixture is pre- 
cipitated with ethyl acetate/hexanes, and filtered. The desired 
product is obtained as a yellow solid (75 mg, 1 00%) 94% pure 
by HPLC: LC-MS m/z 531 (M+H) + , 1.65 min (ret time). 
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Example 23 

N-cyclopropyl-3-{8-(2,6-difluorophenyl)-2-[(lH- 
imidazol-2 -y lmethy l)amino] -7 -oxo-7 , 8 -dihydropy- 
rido[2,3-d]pyrimidin-4-yl}-4-methylbenzamide 




N-cyclopropyl-3-[8-(2,6-difluorophenyl)-2-(methylsulfo- 
nyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-4-me- 
thylbenzamide (0.1 g, 0.2 mmol) is dissolved in DMF (10 
mL) and (lH-imidazol-2-ylnietliyl)amine dihydrochloride 
(0.053 g, 0.4 mmol) is added followed by triethylamine 
(0.167 mL, 1 .2 mmol). The mixture is heated to about 60° C. 
for about 3 h. The reaction is judged to be complete by LCMS 
and the crude mixture is purified via reversed-phase HPLC. 
HPLC indicates 95% pure (254 nm) and the desired product 
is obtained as a white powder (54 mg, 50%): LC-MS m/z 528 
(M+H) + , 1 .45 min (ret time). 

Example 24 

N-cyclopropyl-3-(8-(2,6-difluorophenyl)-7-oxo-2-{ 
[2- (propyl amino)ethyl] amino} -7,8-dihydropyrido [2, 
3 -d]pyrimidin-4 -y 1 ) -4 -methy lbenzamide 
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Example 25 

3 - (8 -(2, 6-difluorophenyl)-2- { [2 -(dimethylamino) 
ethyl]amino}-7-oxo-7,8-dihydrop}Tido[2,3-d]pyrimi- 
din-4-yl)-4-methyl-N-(l-methylpropyl)benzamide 



10 



15 



20 




The title compound is prepared from the compound from 
25 N-cyclopropyl-3-[8-(2,6-difluorophenyl)-2-(methylsulfo- 
ny 1) -7 -oxo-7, 8 -dihydropyrido [2,3 -d] pyrimidin-4-y 1] -4 -me- 
thy lbenzamide and N,]Sr-dimethyl-l,2-ethanedi amine by fol- 
lowing the General Procedure for Sulfoxide/Sulfone 
Displacement, disclosed above. The concentrated reaction 
30 mixture is purified via reversed-phase HPLC. The desired 
product is obtained as an off-white solid (m.p. 214.7-217.5° 
C.) >95% pure by HPLC (69 mg, 67%): LC-MS m/z 519 
(M+H) + , 1 .54 min (ret time). 

35 

Example 26 

3-{[8-(2,6-difluoro-phenyl)-7-oxo-2-[(2,2,6,6-tet- 
ramethyl-4 -piperidinyl)amino] -7, 8 -dihydropyrido [2 , 
40 3-d] pyrimidin-4 -yl } -N- [2 -(4-fluoropheny l)ethyl] -4- 
methylbenzamide 




The title compound is prepared from N-cyclopropyl-3-[8- 
(2 , 6 - di fluoropheny 1 ) - 2 - (methyl sul fonyl) -7 -oxo- 7 . 8 - dihy- 
dropyrido[2,3-d]pyrimidin-4-yl] -4 -methy lbenzamide and 
N-propyl-l,2-ethanediamine following the General Proce- 
dure for Sulfoxide/Sulfone Displacement, disclosed above. 
The concentrated reaction mixture is purified via reversed- 
phase HPLC. The desired product is obtained as a yellow 
solid (m.p. 120-134) >95% pure by HPLC (65 mg, 61%): 
LC-MS m/z 533 (M+H) + , 1.84 min"(ret time). 




The title compound is prepared from the acid from 3-[8- 
(2,6-difluorophenyl)-2-(methylthio)-7-oxo-7,8-dihydropy- 
rido[2,3-d]pyrimidin-4-yl]-4-metliylbenzoic acid by follow- 
ing the procedures in Example 19 using 2-(4-fluorophenyl) 
65 ethanamine for the amide formation and 2,2, 6,6 -tetramethyl- 
4-piperidinamine for the displacement reaction: LC-MS m/z 
669 (M+H) + , 2.03 min (ret time). 
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Example 27 Example 29 



3-[2-(4-amino-l-piperidinyl)-8-(2,6-difluorophenyl)- 
7 -oxo -7 , 8-dihy dropyrid o [2 ,3 -d] pyrimidin-4 -yl ] -N- 
(cyclopropylmethyl)-4-methylbenzamide 



o 




The title compound is prepared from 3-[8-(2,6-difluo- 
rophenyl)-2-(methylthio)-7 -oxo-7, 8-dihydropyrido [2,3 -d] 
pyrimidin-4-yl]-4-methylbenzoic acid by following the pro- 
cedures in Example 19 using (cyclopropylmethyl)amine for 
the amide formation and 4-piperidinamine for the displace- 
ment reaction: LC-MS m/z 545 (M+H) + , 1.63 min (ret time). 

Example 28 

3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2,2,6,6-tetram- 
ethyl-4-piperidinyl)amino] -7, 8-dihydropyrido [2,3 -d] 
pyrimidin-4 -yl } -4-methyl-N-(2-phenylethyl)benza- 
mide 




The title compound is prepared from 3-[8-(2,6-difluo- 
rophenyl)-2-(methylthio)-7 -oxo-7, 8-dihydropyrido [2,3 -d] 
pyrimidin-4-yl]-4-methylbenzoic acid by following the pro- 
cedures in Example 19 using 2-phenylethanamine for the 
amide formation and 2,2,6, 6-tetramethyl-4-piperidinamine 
for the displacement reaction: 

LC-MS m/z 651 (M+H) + , 1.87 min (ret time). 



3 -(8 -(2, 6-difluorophenyl)-2-{ [2 -(methyl amino)ethyl] 
amino} -7-oxo-7, 8-dihydropyrido [2, 3 -d]pyrimi din-4- 
yl)-4-methyl-N-(2-phenylethyl)benzamide 



10 



15 



20 



25 




The title compound is prepared from 3-[8-(2,6-difluo- 
rophenyl)-2-(methyltlno)-7-oxo-7.8-dihydropyrido[2,3-d] 
pyrimidin-4-yl]-4-methylbenzoic acid by following the pro- 
cedures in Example 19 using 2-phenylethanamine for the 
amide formation and (2-aminoethyl)methylamine for the dis- 
placement reaction: LC-MS m/z 569 (M+H) + , 1.69 min (ret 
time). 

Example 30 

3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylm- 
ethy l)amino] -7 -oxo -7 , 8-dihy dropyrido [2 ,3 -d] pyrimi- 
din-4 -yl } -4 -methy 1-N- (2 -phenylethy l)benzamide 




The title compound is prepared from 3-[8-(2,6-difluo- 
rophenyl)-2-(methylthio)-7-oxo-7,8-dihydropyrido[2.3-d] 
pyrimidin-4-yl]-4-methylbenzoic acid by following the pro- 
cedures in Example 19 using 2-phenylethanamine for the 
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amide formation and (lH-imidazol-2-ylmethyl)amine dihy- 
drochloride for the displacement reaction: LC-MS m/z 592 
(M+H)\ 1.77 min (ret time). 

Example 31 

N-(3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2,2,6,6-tet- 
ramethyl-4-piperidinyl)amino] -7,8-dihydropyrido [2, 
3 -d]pyrimidin-4 -y 1 } -4-methylphenyl)-3 -thiophen- 
ecarboxamide 



3 1 a) N-(3-iodo-4-methylphenyl)-3-thiophenecarboxamide 





31c) N-{3-[8-(2,6-difluorophenyl)-2-(methylthio)-7-oxo-7, 
8 -dihy dropyrido [2 , 3 -d] py rimidin-4 -y 1] -4 -methy lpheny 1 } -3 - 
thiophenecarboxamide 



3-Thiophenecarboxylic acid (2.0 g, 15.6 mmol) was dis- 
solved in methylene chloride (100 niL) and 2 drops of DMF 
were added. The mixture was cooled to about 0° C. and oxalyl 
chloride (1 .5 mL, 17.1 mmol) was added slowly and allowed 
to warm to room temperature. Gas evolution was observed 
during warming. 3-Methyl-4-iodoaniline (5.45 g, 23.5 
mmol), 4 drops of pyridine and K 2 C0 3 (2.58 g, 18.7 mmol) 
are dissolved in CH 2 C1 2 (10 mL) and cooled to about 0° C. 
After about 1 h, the acid chloride mixture is slowly added to 
the cooled aniline mixture and allowed to warm to room 
temperature and stirred for about 18 h. The resulting mixture 
is filtered, washed with ethyl acetate and the filtrate is con- 
centrated to a brown oil. The crude material was purified via 
flash chromatography (10-30% ethyl acetate in hexanes) to 
afford the desired product (1 .56 g, 29%) as an off-white solid. 

31b) N-[4-methyl-3-(4,4,5,5-tetramethyl-l,3,2-dioxaboro- 
lan-2-yl)phenyl] -3 -thioiphenecarboxamide 




The title compound was prepared from the compound from 
Example 31b according to the procedures in Example lb. 
Flash chromatography followed by recrystallization (ethyl 
45 acetate) afforded the desired compound (0.292 g, 90%). 

31d) N-{3-[8-(2,6-difluorophenyl)-2-(methylsulfonyl)-7- 
oxo-7, 8-dihydropyrido[2,3 -d]pyrimidin-4-yl] -4-methylphe- 
nyl}-3-thiophenecarboxamide 

50 



55 



The iodide from Example 31a (1.56 g, 4.5 mmol), bis 
(pinacolato)diboran (2.3 g. 9.0 mmol), potassium acetate 60 
(2.21 g, 22.5 mmol) and PdCl 2 .dppf (0.15 g, 0.225 mmol) are 
dissolved in DMF (50 mL) and heated to about 85° C. for 
about 24 h. The mixture was then concentrated to an oil and 
ethyl acetate and water were added. The organic portion was 
washed with brine and dried (Na 2 S0 4 ). The concentrated 65 
organic layer was purified via flash chromatography to give 
the desired product (0.212 g, 13%). 




The title compound was prepared from the compound from 
Example 31c according to General Procedure for Sulfide 
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Oxidation. The desired compound was obtained without need 
for purification (0.08 g, 63%). 

31e) N-(3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2,2,6,6-tet- 
ramethyl-4-piperidinyl)amino] -7,8-dihydropyrido [2,3 -d]py- 
rimidin-4-y 1 } -4 -methy lphenyl )-3 -thiophenecarboxamide 




10 



15 



20 



35 



The title compound was prepared from N-{3-[8-(2,6-dif- 
luoropheny 1) -2 -(methyl sulfonyl)-7-oxo -7 , 8-dihy dropyrido 
[2,3-d]pyrimidin-4-yl]-4-methylphenyl}-3-thiophenecar- 25 
boxamide and 2,2,6,6-tetramethyl-4-piperidinamine 
according to General Procedure for Sulfoxide/Sulfone Dis- 
placement, described above. The concentrated reaction mix- 
ture was slurried with acetonitrile and filtered. The solid was 
recrystallized from methanol/water to afford the desired 30 
product as a crystalline solid (0.2 g. 16%). HPLC indicated 
>99% pure: LC-MS m/z 629 (M+H) + , 1 .86 min (ret time). 

31f)N-(3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2,2,6,6-tetram- 
ethyl-4-piperidinyl)amino] -7,8-dihydropyrido [2,3 -djpyri- 
midin-4-yl}-4-methylphenyl)-3 -thiophenecarboxamide 
hydrochloride 

AddedIPA(5mL)toN-(3-{8-(2,6-difluorophenyl)-7-oxo- 
2 - [ (2,2 ,6 , 6 -tetramethyl-4 -piped dinyl)amino] -7,8 -dihy dro- 
pyrido[2,3 -d]pyrimidin-4-yl} -4-methylphenyl)-3 -thiophen- 
ecarboxamide (196.5 mg) and heated to about 60° C. Added 
hydrochloric acid (1.1 eq; 1M in water), and solution mostly 
clarified. After a few minutes at about 60° C, crystallization 
had already begun, then cooled to RT. Stirred for about 3 hrs 
at rt, then filtered, washed with IPA, and dried to provide the 
title compound (160.9 mg). 

31g) N-(3-{8-(2,6-difluorophenyl>7-oxo-2-[(2,2,6,6-tet- 
ramethyl-4-piperidinyl)amino] -7,8-dihydropyrido [2,3 -d]py- 
rimidin-4-y 1 } -4 -methy lphenyl)-3 -thiophenecarboxamide 
4 -methy lb enzene sulfonate 

Added IPA (5 mL) to N-(3-{8-(2,6-difluorophenyl)-7-oxo- 
2 - [ (2,2 ,6 , 6 -tetramethyl-4 -piperidinyl)amino] -7,8 -dihy dro- 
pyrido[2,3 -d]pyrimidin-4-yl} -4-methylphenyl)-3 -thiophen- 
ecarboxamide (203.2 mg) and heated to 60° C. Added 
p-toluenesulfonic acid (1.1 eq; 1M in water), and solution 
clarified. After a few minutes at about 60° C, cooled to rt. 
Stirred for about 3 hrs at rt, then filtered, washed with IPA, and 
dried in vacuum oven at 50° C. to provide the title compound 
(123.9 mg). Melting point (tested with DSC) is 335° C. 

31h) N-(3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2,2,6,6-tet- 
ramethyl-4-piperidinyl)amino] -7,8-dihydropyrido [2,3 -d]py- 
rimidin-4-y 1 } -4 -methy lphenyl)-3 -thiophenecarboxamide 
methanesul fonate 

Added320uLofCH 3 CNtoN-(3-{8-(2,6-difluorophenyl)- 65 
7-oxo-2-[(2.2,6,6-tetramethyl-4-piperidinyl)amino]-7,8-di- 
hydropyrido [2,3 -d]pyrimidin-4-yl } -4-methylphenyl)-3 - 



thiophenecarboxamide (1 6.0 mg) and heated to about 60° C. 
Added methanesulfonic acid (1.1 eq; 1M in IPA), and solu- 
tion clarified except for tiny amount stuck to bottom. After a 
few minutes at about 60° C, cooled to rt. Got lots of white 
precipitate. Stirred overnight at rt. Next day, filtered and dried 
to provide the title compound (3.5 mg). Melting point (tested 
with DSC) is 331° C. 

31i) N-(3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2,2,6,6-tetram- 
ethyl-4-piperidinyl)amino]-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl}-4-methylphenyl)-3-thiophenecarboxamide 
hydrobromide 

Added 400 uL of acetone to N-(3-{8-(2,6-difluorophenyl)- 
7 -oxo-2- [(2, 2 .6 , 6 -tetramethyl-4 -piperidinyl)amino] -7, 8-di- 
hy dropyrido [2 ,3 -d]pyrimidin-4 -y 1 } -4-methy lphenyl)-3 - 
thiophenecarboxamide (9.8 mg), mostly dissolved. Added 
hydrobromic acid (1.1 eq: 1M in water). After about 2.5 
weeks, small amounts of crystals were seen. The cap was 
loosened and let to evaporate overnight. This resulted in more 
crystals the next day. To this was addedback 50 uL of acetone, 
filtered and dried to provide the title compound. 

3 lj) N-(3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2,2,6,6-tetram- 
ethy 1 -4 -piperidinyl)amino] -7,8-dihydropyrido [2 ,3 -d]pyri- 
midin-4-yl} -4-methy lphenyl)-3 -thiophenecarboxamide sul- 
fate 

Added 400 uL of acetone to N-(3-{8-(2.6-difluorophenyl)- 
7 -oxo-2- [(2, 2 ,6, 6 -tetramethyl-4 -piperidinyl)amino] -7, 8-di- 
hy dropyrido [2 ,3 -d]pyrimidin-4 -y 1 } -4-methy lphenyl)-3 - 
thiophenecarboxamide (9.1 mg), mostly dissolved. Added 
sulfuric acid (1.1 eq; 1M in water). After about 2.5 weeks, a 
lot of crystals were seen, and this was filtered and dried to 
provide the title compound. 

Example 32 

N-{3-[2-(4-amino-l-piperidinyl)-8-(2,6-difluorophe- 
nyl)-7-oxo-7,8-dihydropyrido [2,3 -d]pyrimidin-4-yl] - 
4-methylphenyl} -3 -thiophenecarboxamide 



45 



50 



55 



60 




The title compound was prepared from N-{3-[8-(2,6-dif- 
luorophenyl)-2 -(methy lsulfonyl)-7-oxo -7, 8 -dihy dropyrido 
[2,3 -d]pyrimidin-4-yl]-4-methylphenyl}-3 -thiophenecar- 
boxamide and 4-piperidinamine according to General 
Procedure for Sulfoxide/Sulfone Displacement, described 
above. The concentrated reaction mixture was purified via 
reversed-phase HPLC to give the desired compound as a light 
tan powder (0.04 1 g, 32%). HPLC indicated the material to be 
>95% pure (m.p. 183.8-187.9): LC-MS m/z 573 (M+H) + , 
1.79 min (ret time). 
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Example 33 

3- [2-[(2-aminoethyl)(methyl)amino] -8-(2,6-difluo- 
rophenyl)-7-oxo-7,8-dihydropyrido [2,3 -d]pyrimidin- 
4-yl]-N-(4-fluorophenyl)-4-methylbenzamide 




To a solution of 3-[8-(2,6-difluorophenyl)-2-(methylsulfi- 
nyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-N-(4- 
fluorophenyl)-4-methylbenzamide (50 mg, 0.09 mmol) in 
THF (5 mL) was addedN-memyl-l,2-emanediamine (0.044 
mL, 0.5 mmol). The resultant mixture was stirred at room 
temperature overnight. The mixture was concentrated under 
vacuo. Flash chromatography (90% CH 2 Cl 2 /7% MeOH/3% 
NH 4 OH) then provide the title compound (8.0 mg, 16%). 
LC-MS (ES) m/z 559 (M+H) + ; 1 H-NMR(MeOD) 8 2.35 (s, 
3H), 2.65 (m, 1H), 2.86 (m, 1H), 2.92 (m, 1H), 3.26 (m, 1H), 
3.35 (m, 1H). 3.40 (m, 1H), 3.77 (m, 1H), 6.36 (d, 1H), 7.14 
(m, 2H), 7.25 (m, 2H), 7.52 (d, 1H), 7.59 (d, 1H), 7.62 (m, 
1H), 7.71 (m : 2H), 7.92 (s, 1H), 8.06 (d, 1H). 

Example 34 

3 - { 8- (2 . 6 -difluoropheny l)-2 - [ [3 - (dimethyl amino) 
propyl] (methyl) amino] -7-oxo-7,8-dihydropyrido [2, 
3 -d] pyrimidin-4-y 1 } - 4 -methyl -N- ( 1 -methy lethyl) 
benzamide 




The title compound was prepared from 3-[8-(2,6-difluo- 
rophenyl)-2- (methyl thio) -7 -oxo-7, 8-dihydropyrido [2,3 -d] 
pyrimidin-4-yl]-4-methylbenzoic acid by following the pro- 
cedures in Example 19 using 2-propanamine for the amide 
formation and N,N,N'-trimethyl-l,3-propanediamine for the 
displacement reaction (88%). LC-MS (ES) m/z 549 (M+H) + ; 
1 H-NMR(MeOD) 6 1 .27 (d, 6H). 1 .60 (m, 1H), 1 .80 (m, 1H), 
2.06 (m, 1H), 2.22 (m, 6H), 2.33 (m, 4H), 2.86 (m, 1H), 3.19 
(m, 2H), 3.40 (m, 1H), 3.70 (m, 1H), 4.30 (m, 1H), 6.00 (m, 
1H), 6.33 (d, 1H). 7.10 (t, 2H), 7.30 (m, 2H), 7.42 (d, 1H), 
7.48 (m, 1H). 7.66 (s, 1H), 7.85 (d, 1H). 



,801 B2 

138 

Example 35 

N-[3-(8-(2,6-difluorophenyl)-2-{ [2-hydroxy-l -(hy- 
droxy methy 1 )ethy 1] amino } -7 -oxo- 7 , 8 -dihy dropyrido 
[2,3-d]pyrimidin-4-yl)-4-methylphenyl] -3 -thioiphen- 
ecarboxamide 



10 



15 



20 




To a solution of 4-chloro-2-(2-hydroxy-l-hydroxymethyl- 
ethylamino)-8-(2,4-difluoro-phenyl)-8H-pyrido[2,3-d]pyri- 
midin-7-one (40.0 mg, 0.1 05 mmol) in dioxane/H 2 0 (3:1, 4.8 
mL) was added N-[4-methyl-3-(4,4.5,5-tetramethyl- 1,3,2- 

30 dioxaborolan-2-yl)phenyl]-3-thiophene carboxamide (53.9 
mg, 0.157 mmol) and K 2 C0 3 (58.0 mg, 0.420 mmol). The 
resultant mixture was bubbled with argon for 5 minutes, then 
added by Pd(PPh 3 ) 4 (2.4 mg, 0.0021 mmol). The reaction 
tube was sealed and heated in "Smith Creator" (microwave, 

35 1 50° C.) for about 1 5 minutes , The mixture was concentrated 
under vacuo. Flash chromatography (EtOAc/Hexane, 3:1) 
then provided the title compound (50.0 mg, 85%): LC-MS 
(ES) m/z 564 (M+H) + , 1 H-NMR(MeOD) 5 2.24 (s, 3H), 3.63 
(m. 5H), 6.38 (m. 1H), 7.22 (m. 2H), 7.39 (d, 1H), 7.65 (m, 
6H), 8.24 (s, 1H). 

40 

Example 36 

N-cyclopropyl-3-(8-(2,6-difluorophenyl)-2-{[2-hy- 
droxy- 1 -(hydroxymethyl)ethyl] -amino } -7-oxo-7.8- 
dihydropyrido [2,3 -d] pyrimidin-4 -yl) -4 -methy lbenza- 
45 mide 



50 



55 



60 




The title compound was prepared from 4-chloro-8-(2,6- 
65 difluorophenyl)-2- { [2 -hydroxy- 1 - (hydroxymethy l)ethy 1] 
amino}pyrido[2,3-d]pyrimidin-7(8H)-one by following the 
procedures of Example 35 using 3-N-cyclopropyl-4-methyl- 
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3 -(4,4, 5 ,5-tetramethyl- 1 ,3 ,2-dioxaborolan-2-yl)benzamide 
for the Suzuki cross-coupling reaction (29.6 mg, 55%): LC- 
MS (ES) m/z 522 (M+H) + , 1 H-NMR(MeOD) 5 0.65 (m, 2H), 
0.81 (m, 2H). 2.31 (s, 3H). 2.87 (m, 1H), 3.64 (m, 5H), 6.39 
(m, 1H), 7.25 (m, 2H), 7.45 (d, 1H), 7.51 (d, 1H), 7.59 (m, 
lH),7.78(m ; 1H), 7.91 (m, 1H). 

Example 37 

N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethyl)ethyl]amino } -7-oxo-7,8-dihydropyrido 
[2,3-d]pyrimidin-4-yl)-4-methylphenyl]-3-isoquino- 
linecarboxamide trifluoroacetate 



37a) 4-(5-amino-2-methyl-phenyl)-8-(2,6-difluoro-phenyl)- 
2-(2-hydroxy- 1 -hydroxymethyl-ethylamino)-8H-pyrido[2, 
3 -d]p)Timidin-7 -one 1 5 

H 2 N N 



night. The solvent was then removed in vacuo. The residue 
was dissolved in methanol and was then placed down an 
aminopropyl SPE flushing the column with methanol. The 
elute from the SPE was then treated with NaOH (2 M, 200 uL) 
and the mixture was allowed to stand for about 1 hr. This was 
followed by HC1 (2M, 200 uL) then the solvent was removed 
in vacuo. The residue was purified by MDAP. LC-MS m/z 
609 (M+H) + , 3.3 1 nun (ret time). 

io Example 38 

6-chloro-N-[3-(8-(2,6-difluorophenyl)-2-{[2-hy- 
droxy- 1 -(hydroxymethyl)ethyl] -amino } -7-oxo-7.8- 
dihydropyrido[2,3-d]pyrimidin-4-yl)-4-methylphe- 
nyl] -3 -pyridinecarboxamide trifluoroacetate 




20 



25 



30 



The title compound was prepared from 4-methyl-3-(4,4,5, 
5-tetramethyl-l ,3,2-dioxaborolan-2-yl)aniline by following 
the procedures in Example 18e. 

37b) N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethyl)ethy 1] amino } -7-oxo-7 . 8-dihy dropyrido[2. 3 -d] 3 5 
pyrimidin-4-yl)-4-methylphenyl] -3 -isoquinolinecarboxam- 
ide trifluoroacetate 





45 



50 



55 



The title compound was prepared from 6-chloro-3-pyridi- 
necarboxylic acid by following the procedures in Example 
37b: LC-MS m/z 593 (M+H) + , 2.99 min (ret time). 

Example 39 

N-[3-(8-(2,6-difluorophenyl)-2-{ [2-hydroxy-l -(hy- 
droxy methyl )ethyl] amino } -7 -oxo-7 , 8 -dihydropyrido 
[2 ,3-d]pyrimidin-4 -y 1) -4 -methy lpheny 1] -2 -hy droxy- 
1 -naphthalenecarboxamide trifluoroacetate 



To isoquinoline-3-carboxylic acid (1 1.5 mg, 0.066 mmol, 
1 eq) was added HATU (38.02 mg, 0. 1 mmol, 1 .5 eq) in DMF 
(250 uL). DIPEA (34.84 uL, 0.2 mmol, 3 eq) was then added. 
The resulting mixture was then allowed to stand for about 5 
minutes before 4-(5 -amino-2-methyl -phenyl)- 8-(2, 6 -dif- 
luoro-phenyl)-2-(2 -hydroxy- 1 -hydroxymethyl-ethylamino)- 
8H-pyrido[2,3-d]pyrimidin-7-one (30.23 mg, 0.066 mmol, 1 
eq) was added. The resulting mixture was shaken to ensure 
efficient mixing of the reagents then was left to stand over- 



60 
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The title compound was prepared from 2 -hydroxy- 1 -naph- 
thalenecarboxylic acid by following the procedures in 
Example 37b: LC-MS m/z 624 (M+H) + , 3.37 min (ret time). 



142 



The title compound was prepared from 5-methyl-2-pyra- 
zinecarboxylic acid by following the procedures in Example 
37b: LC-MS m/z 574 (M+H) + , 2.86 min (ret time). 



Example 40 

N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethyl)ethyl]amino } -7 -oxo-7, 8 -dihydropyrido 
[2,3 -d]pyrimidin-4-yl)-4-methylphenyl] -4-fluoro- 1 - 
naphthalenecarboxamide trifluoroacetate 



10 



Example 42 

N-[3-(8-(2,6-difluorophenyl>2-{ [2-hydroxy-l -(hy- 
droxy methyl )ethyl] amino } -7 -oxo-7 , 8 -dihydropyrido 
[2,3-d]pyrimidin-4-yl)-4-methylphenyl]-lH-indole- 
5-carboxamide trifluoroacetate 




15 



20 



25 



30 




The title compound was prepared from 4-fluoro-l-naph- 35 
thalenecarboxylic acid by following the procedures in 
Example 37b: LC-MS m/z 626 (M+H) + , 3.32 min (ret time). 

Example 41 

40 

N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethyl)ethyl]amino } -7 -oxo-7, 8 -dihydropyrido 
[2,3 -d]pyrimidin-4-yl)-4-methylphenyl] -5-methyl-2- 

pyrazinecarboxamide trifluoroacetate 45 



The title compound was prepared from lH-indole-5-car- 
boxylic acid by following the procedures in Example 37b: 
LC-MS m/z 597 (M+H) + , 3.06 min (ret time). 

Example 43 

3-amino-N-[3-(8-(2,6-difluorophenyl)-2-{[2-hy- 
droxy- 1 - (hydroxymethy l)ethy 1] -amino } -7-oxo-7 , 8 - 
dihydropyrido[2,3-d]pyrimidin-4-yl)-4-methylphe- 
nyljbenzamide trifluoroacetate 



NH 2 




50 



55 



60 



HO. 
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The title compound was prepared from 3-aminobenzoic 
acid by following the procedures in Example 37b: LC-MS 
m/z 573 (M+H) + , 2.77 min (ret time). 

Example 44 

N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethyl)ethyl]amino } -7-oxo-7,8-dihydropyrido 
[2,3 -d]pyrimidin-4-yl)-4-methylphenyl] - 1 H-indole- 
7-carboxamide trifluoroacetate 



144 

Example 46 



HO, 




The title compound was prepared from lH-indole-7-car- 
boxylic acid by following the procedures in Example 37b: 
LC-MS m/z 597 (M+H) + , 3.27 min (ret time). 

Example 45 

N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethyl)ethyl]amino } -7-oxo-7,8-dihydropyrido 
[2,3-d]pyrimidin-4-yl)-4-methylphenyl]-2-(3-meth- 
ylphenyl)acetamide trifluoroacetate 



H 3 C. 



HO. 




N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxy methyl )ethy 1] amino } -7 -oxo- 7 , 8 -dihy dropyr ido 
[2 , 3 -d] py rimidin-4 -yl ) -4-methy lpheny 1 ] - 3 , 4 - dimeth- 
ylbenzamide trifluoroacetate 



10 



15 



20 



25 




3Q The title compound was prepared from 3,4-dimethylben- 
zoic acid by following the procedures in Example 37b: LC- 
MS m/z 586 (M+H) + , 3.25 min (ret time). 



35 



Example 47 

N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l -(hy- 
droxy methyl )ethy 1] amino } -7 -oxo- 7 , 8 -dihy dropyrido 
[2 ,3 -d]pyrimidin-4 -yl) -4 -methy lpheny 1] -3 -fluoro -4- 
methylbenzamide trifluoroacetate 



45 



50 



55 



60 




The title compound was prepared from (3-methylphenyl) 65 The title compound was prepared from 3-fluoro-4-methyl- 
acetic acid by following the procedures in Example 37b: benzoic acid by following the procedures in Example 37b: 
LC-MS m/z 586 (M+H) + , 3.15 min (ret time). LC-MS m/z 590 (M+H) + , 3.23 min (ret time). 
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Example 48 
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Example 50 



N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethyl)ethyl]amino } -7-oxo-7,8-dihydropyrido 
[2,3 -d]pyrimidin-4-yl)-4-methylphenyl] -3, 5-dihy- 
droxy-4-methylbenzamide trifluoroacetate 



2-(3,5-difluorophenyl)-N-[3-(8-(2,6-difluorophenyl)- 
2-{ [2 -hydroxy- 1 -(hydroxymethyl)ethyl] amino } -7- 
oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl)-4-me- 
thylphenyl]acetamide trifluoroacetate 




10 



15 



20 



25 




The title compound was prepared from 3,5-dihydroxy-4- 30 The Mq compound was prepared from (3 ,5-difluorophe- 
methylbenzoic acid by following the procedures in Example nyl)acetic acid by following the procedures in Example 37b: 



37b: LC-MS m/z 604 (M+H) + , 2.88 min (ret time). 
Example 49 

2-(2,3-difluorophenyl)-N-[3-(8-(2,6-difluorophenyl)- 
2 - { [2-hy droxy- 1 - (fry droxy methyl )ethyl] amino } -7 - 
oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl)-4-me- 
thylphenyl]acetamide trifluoroacetate 



35 



LC-MS m/z 608 (M+H) + , 3.17 min (ret time). 

Example 5 1 

N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l -(hy- 
droxy methyl )ethy 1] amino } -7 -oxo - 7 , 8 -dihy dropyr ido 
[2,3 -d]pyrimidin-4-yl)-4-methylphenyl] - 1 -methyl - 
1 H-imidazole-4-carboxamide trifluoroacetate 



HO, 




45 



50 
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60 




HO, 



The title compound was prepared from (2,3-difluorophe- 
nyl)acetic acid by following the procedures in Example 37b: 
LC-MS m/z 608 (M+H) + , 3.12 min (ret time). 



65 The title compound was prepared from 1 -methyl- 1 H-imi- 
dazole-4-carboxylic acid by following the procedures in 
Example 37b: LC-MS m/z 562 (M+H) + , 2.65 min (ret time). 
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Example 52 
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Example 54 



4-[(3-{[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l- 
(hydroxymethyl)ethyl]amino}-7-oxo-7,8-dihydropy- 
rido[2,3-d]pyrimidin-4-yl)-4-methylpheiiyl]amino}- 
3-oxopropyl)amino] -4-oxobutanoic acid 
trifluoroacetate 



N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxy methyl )ethy 1] amino } -7 -oxo- 7 , 8 -dihy dropyr ido 
[2,3 -d]pyrimidin-4 -yl) -4-methylphenyl] -2 -thiophen- 
ecarboxamide trifluoroacetate 




10 



15 



20 



25 




30 



The title compound was prepared from 2-thiophenecar- 
boxylic acid by following the procedures in Example 37b: 
LC-MS m/z 564 (M+H) + , 3 .03 min (ret time). 



The title compound was prepared from 3-(2.5-dioxo-l- 
pyrrolidinyl)-propanoic acid by following the procedures in 
Example 37b: LC-MS m/z 607 (M+H) + , 2.56 min (ret time). 35 

Example 53 

N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethyl)ethyl]amino } -7-oxo-7,8-dihydropyrido 40 
[2, 3 -d]pyrimidin-4-y 1) -4-methylphenyl] -lH-pyra- 
zole-3 -carboxamide trifluoroacetate 



45 



50 



55 



HO, 



60 



Example 55 

N-[3-(8-(2,6-difluorophenyl)-2-{ [2-hydroxy-l -(hy- 
droxy methyl )ethyl] amino } -7 -oxo-7 , 8 -dihydropyrido 
[2,3-d]pyrimidin-4-yl)-4-methylphenyl]-2-[(2,2,2- 
trifluoroethy l)oxy] acetamide trifluoroacetate 




HO. 




The title compound was prepared from lH-pyrazole-3- 65 The title compound was prepared from [(2.2 ; 2-trifluoroet- 
carboxylic acid by following the procedures in Example 37b: hyl)oxy] acetic acid by following the procedures in Example 
LC-MS m/z 548 (M+H) + , 2.74 min (ret time). 37b: LC-MS m/z 594 (M+H) + , 2.96 min (ret time). 
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Example 56 



3 - (8 -(2 , 6 -difluorophenyl)-2- { [2- (methyl amino)ethy 1] 
amino } -7 -oxo-7 ,8-dihydropyrido [2 ,3 -d] pyrimidin-4 - 
yl)-4-methyl-N-propylbenzamide 



150 



56c) 3-[8-(2,6-Difluoro-phenyl)-2-methanesulfonyl-7-oxo- 

7,8-dihydro-pyrido[2,3-d]pyrimidin-4-yl]-4-methyl-N-pro- 

pyl-benzamide 



56a) 4-Methyl-N-propyl-3-(4,4,5,5-tetramethyl-[l ,3,2]diox- 
aborolan-2-yl)-benzamide 

H 3 C CH 3 
H 3 C V \ I ^ CH ^ 




"CH, 



10 



15 



20 




25 



30 



To 4-methyl-3-(4,4,5,5-tetramethyl-[l ,3,2]dioxaborolan- 
2-yl)-beiizoic acid (524 mg, 2 mmol, 1 eq) was added HBTU 
(642 mg, 2 mmol, 1 eq) in DMF (5 mL). DIPEA (700 uL, 4 
mmol, 2 eq) was then added in 100 uL portions. After 10 min 
propylamine (328 uL, 4 mmol, 2 eq) was then added and the 
mixture was stirred overnight at room temperature. The sol- 
vent was then removed in vacuo. The residue was then dis- 
solved in chloroform and purified by aminopropyl SPE: LC- 
MS m/z 304 (M+H) + , 3.37 min (ret time). 

56b) 3-[8-(2,6-Difluoro-phenyl)-2-methylsulfanyl-7-oxo-7, 
8-dihydro-pyrido[2,3-d]pyrimidin-4-yl]-4-methyl-N-pro- 35 
pyl-benzamide 



CH 3 



To 4-cWoro-8-(2,6-difluoro-phenyl)-2-methylsulfanyl- 
8H-pyrido[2,3-d]pyrimidin-7 one (200 mg, 0.589 mmol, 1 
eq) and 4-methyl-N-propyl-3-(4,4,5,5-tetramethyl-[l,3,2]di- 
oxaborolan-2-yl)-benzamide (268 mg, 0.883 mmol, 1 .5 eq) in 
isopropanol (6 mL) was added sodium bicarbonate (148 mg, 
1 .76 mmol, 3 eq) in water (1.5 mL). The reaction mixture was 
then purged with nitrogen followed by addition of tetrakis 
(triphenylphosphine)-palladium(O) (34 mg, 0.029 mmol, 5 
mol %). The mixture was then heated to about 80° C. over- 
night. The mixture was then allowed to cool to room tempera- 
ture before the solvent was removed in vacuo. The residue 
was then purified on the Flashmaster 2™: LC-MS m/z 481 
(M+H)\ 3.34 min (ret time). 




3-[8-(2,6-Difluoro-phenyl)-2-methylsulfanyl-7-oxo-7,8- 
dihydro -pyrido [2 ,3 -d] pyrimidin-4-yl] -4-methyl-N-propy 1- 
benzamide (204 mg, 0.426 mmol, 1 eq) was suspended in 
acetonitrile (6 mL). The suspension was added to a stirring 
suspension of Oxone® (786 mg, 1 .28 mmol, 3 eq) in water (3 
mL). The resulting mixture was stirred overnight at about 40° 
C. The reaction mixture was then partitioned between dichlo- 
romethane and sodium metabisulfite (10% aq solution). The 
layers were separated then the organic was dried over mag- 
nesium sulfate, filtered then evaporated to furnish the title 
compound: LC-MS m/z 513 (M+H) + , 2.9 min (ret time). 

56d) 3-(8-(2,6-difluorophenyl)-2-{[2-(methylamino)ethyl] 
amino} -7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl)-4- 
methyl-N-propylbenzamide 



45 



50 



55 



60 




The title compound was prepared from the compound from 
Example 56c and (2-aminoethyl)methylamine by following 
the procedures in Example 31e: LC-MS m/z 507 (M+H) + , 
2.31 min (ret time). 
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Example 57 



3 - (8 -(2 , 6 -difluorophenyl)-2- { [2- (methyl amino)ethy 1] 
amino } -7 -oxo-7 ,8-dihydropyrido [2 ,3 -d] pyrimidin-4 - 
yl)-4-methyl-N-( 1 -methyl ethyl)benzamide 



152 

Example 59 



3 -(8 -(2, 6-difluorophenyl)-2-{ [2 -(methyl amino)ethyl] 
amino } -7 -oxo -7, 8-dihydropyrido [2 ,3 -d]pyrimidin-4 - 
yl)-4-methyl-N-(phenylmethyl)benzamide 




The title compound was prepared by following the proce- 
dures in Example 56 using 2-propanamine for amide forma- 
tion and (2-aminoethyl)methylamine for the displacement: 
LC-MS m/z 507 (M+H) + ? 2.3 min (ret time). 

Example 58 

N-cyclopentyl-3-(8-(2,6-difluorophenyl)-2-{[2-(me- 
thylamino)ethyl]amino } -7-oxo -7, 8-dihydropyrido [2, 
3 -d]pyrimidin-4 -y 1) -4 -methy lbenzamide 




The title compound was prepared by following the proce- 
dures in Example 56 using cyclopentylamine for amide for- 
mation and (2-aminoethyl)methylamine for the displace- 
ment: LC-MS m/z 533 (M+H) + , 2.43 min (ret time). 




The title compound was prepared by following the proce- 
dures in Example 56 using benzylamine for the amide forma- 
tion and (2-aminoethyl)methylamine for the displacement: 
LC-MS m/z 555 (M+H) + , 2.48 min (ret time). 

35 

Example 60 

3 -(8 -(2, 6-difluorophenyl)-2-{ [2 -(methyl amino)ethyl] 
amino} -7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4- 
40 y 1) -N- (4 -fluorophenyl)-4-methylbenzamide 



45 



50 



55 



60 




The title compound was prepared by following the proce- 
65 dures in example 56 using 4 -fluoro aniline for the amide for- 
mation and (2-aminoethyl)methylamine for the displace- 
ment: LC-MS m/z 559 (M+H) + , 2.55 min (ret time). 
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Example 61 



3 - (8 -(2 , 6 -difluorophenyl)-2- { [2- (methyl amino)ethy 1] 
amino } -7 -oxo-7 ,8-dihydropyrido [2 ,3 -d] pyrimidin-4 - 
yl)-4-methyl-N- 1 .3-thiazol-2-ylbenzamide 



154 

Example 63 



3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2,2,6,6-tetram- 
ethyl-4 -piperidinyl)amino] -7, 8-dihydropyrido [2 ,3 -d] 
pyrimidin-4-yl } -4-methyl-N-propylbeiizamide 




The title compound was prepared by following the proce- 
dures in Example 56 using l,3-thiazole-2-amine for the 
amide formation and (2-aminoethyl)methylamine for the dis- 
placement: LC-MS m/z 548 (M+H)\ 2.41 min (ret time). 

Example 62 

3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2,2,6,6-tetram- 
ethyl-4-piperidinyl)amino] -7, 8-dihydropyrido [2,3 -d] 
pyrimidin-4 -yl} -4-methyl-N-(l -methylethyl)benza- 
mide 




30 The title compound was prepared by following the proce- 
dures in Example 56 using propanamine for the amide for- 
mation and 2,2.6,6-tetramethyl-4-piperidinamine for the dis- 
placement: LC-MS m/z 589 (M+H) + , 2.47 min (ret time). 

35 Example 64 

N-cyclopentyl-3-{8-(2,6-difluorophenyl)-7-oxo-2- 
[(2,2,6, 6-tetramethyl-4-piperidinyl)amino]-7,8-dihy- 
40 dropyrido [2,3 -d]pyrimidin-4-yl} -4-methylbenzamide 




45 



50 



55 



60 



The title compound was prepared by following the proce- 
dures in Example 56 using 2 -propanamine for the amide 65 
formation and 2,2,6,6-tetramethyl-4-piperidinamine for the 
displacement: LC-MS m/z 589 (M+H) + , 2.46 min (ret time). 




The title compound was prepared by following the proce- 
dures in Example 56 using cyclopentylamine for the amide 
formation and 2,2.6,6-tetramethyl-4-piperidinamine for the 
displacement: LC-MS m/z 615 (M+H) + , 2.58 min (ret time). 
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Example 65 Example 67 



3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2,2,6,6-tetram- 
ethyl-4-piperidinyl)amino] -7,8-dihydropyrido [2,3 -d] 
pyrimidin-4-yl } -4 -methyl -N-(phenylmethyl )benza- 
mide 




The title compound was prepared by following the proce- 
dures in Example 56 using benzylamine for the amide forma- 
tion and 2,2.6,6-tetramethyl-4-piperidinamine for the dis- 
placement: LC-MS m/z 637 (M+H)\ 2.63 min (ret time). 

Example 66 

3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2,2,6,6-tetram- 
ethyl-4-piperidinyl)amino] -7,8-dihydropyrido [2,3 -d] 
pyrimidin-4-yl}-N-(4-fluorophenyl)-4-methylbenza- 
mide 




The title compound was prepared by following the proce- 
dures in Example 56 using 4 -fluoro aniline for the amide 
formation and 2,2,6,6-tetramethyl-4-piperidinamine for the 
displacement: LC-MS m/z 641 (M+H) + , 2.71 min (ret time). 



3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2,2,6,6-tetram- 
ethyl-4-piperidinyl)amino] -7,8-dihydropyrido [2, 3-d] 
pyrimidin-4-yl } -4-methyl-N- 1 ,3-thiazol-2-ylbenza- 
mide 



15 



20 



25 




30 The title compound was prepared by following the proce- 
dures in Example 56 using l,3-thiazole-2-amine for the 
amide formation and 2,2,6.6-tetramethyl-4-piperidinamine 
for the displacement: LC-MS m/z 630 (M+H) + , 2.57 min (ret 
time). 

35 

Example 68 

3-[2-(4-amino-l-piperidinyl)-8-(2.6-difluorophenyl)- 
40 7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-4- 
methyl -N- ( 1 -methy lethyl)benzamide 



45 



50 



55 



60 




The title compound was prepared by following the proce- 
65 dures in Example 56 using 2-propanamine for the amide 
formation and 4-piperidinamine for the displacement: LC- 
MS m/z 533 (M+H) + , 2.42 min (ret time). 
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Example 69 Example 71 



3 - [2 -(4-amino- 1 -piperidinyl)- 8- (2 , 6 -difluoropheny 1) - 
7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-4- 
methyl-N-propylbenzamide 




The title compound was prepared by following the proce- 30 
dures in Example 56 using propanamine for the amide for- 
mation and 4-piperidinamine for the displacement: LC-MS 
m/z 533 (M+H) + , 2.43 min (ret time). 

Example 70 35 

3 -[2 -(4-amino- 1 -piperidinyl)- 8- (2, 6 -difluoropheny 1)- 
7 -oxo -7 , 8-dihy dropyrido [2 ,3 -d] pyrimidin-4 -yl ] -N- 

cyclopentyl-4-methylbenzamide 40 



3-[2-(4-amino-l-piperidinyl)-8-(2.6-difluorophenyl)- 
7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-4- 
methy 1-N- (pheny lmethy 1 )b enzami de 




The title compound was prepared by following the proce- 
dures in Example 56 using benzylamine for the amide forma- 
tion and 4-piperidinamine for the displacement: LC-MS m/z 
581 (M+H) + , 2.59 min (ret time). 

Example 72 

3 -[2 -(4 -amino -1 -piperidinyl) -8 -(2. 6 -difluoropheny 1)- 
7 -oxo-7 , 8 -dihy dropyrido [2,3 -d] pyrimidin-4 -y 1 ] -N- 
(4 -fluoropheny 1) -4 -methy lbenzamide 




The title compound was prepared by following the proce- 
dures in Example 56 using cyclopentylamine for the amide 
formation and 4-piperidinamine for the displacement: LC- 
MS m/z 559 (M+H) + , 2.53 min (ret time). 



45 



50 



55 



60 




The title compound was prepared by following the proce- 
65 dures in Example 56 using 4-fluoroaniline for the amide 
formation and 4-piperidinamine for the displacement: LC- 
MS m/z 585 (M+H) + , 2.67 min (ret time). 
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Example 73 Example 75 



3 - [2 -(4-amino- 1 -piperidinyl)- 8- (2 , 6 -difluoropheny 1) - 
7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-4- 
methyl-N- 1 ,3 -thiazol-2-ylbenzamide 




The title compound was prepared by following the proce- 
dures in Example 56 using l,3-miazole-2-amine for the 
amide formation and 4-piperidinamine for the displacement: 
LC-MS m/z 574 (M+H) + , 2.53 min (ret time). 

Example 74 

3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylm- 
ethy l)amino] -7 -oxo -7, 8 -dihy dropyrido [2 ,3 -d] pyrimi- 
din-4-yl}-4-methyl-N-(l-methylethyl)benzamide 




45 



50 



55 



60 



3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylm- 
ethy l)amino] -7 -oxo -7 ,8-dihy dropyrido [2 ,3 -d] pyrimi- 
din-4-yl} -4 -methyl -N-propylbenzamide 




The title compound was prepared by following the proce- 
dures in Example 56 using propanamine for the amide for- 
mation and (lH-imidazol-2-ylmethyl)amine hydrochloride 
for the displacement: LC-MS m/z 530 (M+H) + , 2.26 min (ret 
time). 

Example 76 

N-cyclopentyl-3-{8-(2,6-difluorophenyl)-2-[(lH- 
imidazol-2-ylmethyl)amino]-7-oxo-7,8-dihydropy- 
rido [2. 3 -d] pyrimidin-4-y 1} -4 -methy lbenzamide 




The title compound was prepared by following the proce- 
dures in Example 56 using 2 -propanamine for the amide 
formation and (lH-imidazol-2-ylmethyl)amine hydrochlo- 
ride for the displacement: LC-MS m/z 530 (M+H) + , 2.25 min 
(ret time). 



The title compound was prepared by following the proce- 
dures in Example 56 using cyclopentylamine for the amide 
65 formation and (lH-imidazol-2-ylmethyl)amine hydrochlo- 
ride for the displacement: LC-MS m/z 556 (M+H) + , 2.38 min 
(ret time). 
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Example 77 Example 79 

3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylm- 3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylm- 
ethyl)amino]-7-oxo-7,8-dihydropyrido[2,3-d]pyrimi- ethyl)amino]-7-oxo-7,8-dihydropyrido[2,3-d]pyrimi- 
din-4-yl}-4-methyl-N-(phenylmethyl)benzamide 5 din-4-yl}-4-methyl-N-l,3-thiazol-2- y lbenzamide 




The title compound was prepared by following the proce- 
dures in Example 56 using benzylamine for the amide forma- 
tion and (lH-imidazol-2-ylmethyl)amine hydrochloride for 
the displacement: LC-MS m/z 578 (M+H) + , 2.44 min (ret 
time). 

Example 78 

3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylm- 
ethy l)amino] -7-oxo-7,8 -dihydropyrido [2, 3-d] pyrimi- 
din-4-yl}-N-(4-fluorophenyl)-4-methylbenzamide 




The title compound was prepared by following the proce- 
dures in Example 56 using 4-fluoroaniline for the amide 
formation and (lH-iniidazol-2-ylmethyl)amine hydrochlo- 
ride for the displacement: LC-MS m/z 582 (M+H) + , 2.52 min 
(ret time). 



79a)3-[8-(2,6-difluorophenyl)-2-(methylthio)-7-oxo-7,8-di- 
hydropyrido[2,3-d]pyrimidin-4-yl] -4-methyl-N- 1 .3 -thiazol- 
2-ylbenzamide 



15 



20 



25 




A solution of 3-[8-(2,6-difluorophenyl)-2-(methylthio)-7- 
oxo-7, 8-dihydropyrido[2,3 -d]pyrimidin-4-yl] -4-methylben- 
zoic acid (440 mg, 1 .00 mmol) in DMF (1 5 mL) was mixed 

30 with DIEA (0.697 mL, 4 .0 mmol), HATU (4 1 8 mg, 1 . 1 mmol) 
and 2-aminothiazole (150 mg, 1 .5 mmol). The reaction mix- 
ture was stirred over night, diluted with H 2 0 (0.5 mL), and 
concentrated under vaccum to remove DMF. Flash chroma- 
tography (load column with DCM, mobile phase EtOAc/ 

35 Hexane) then provided the title compound as a white solid 
425 mg (81%). 

MS (ES) m/z 522 (M+H) + ; 'H-NMR (MeOD) 6 2.25 (s, 3 
H), 2.37 (s, 3 H), 6.65 (d, J=6.0 Hz, 1 H), 6.95 (d, J=3.6 Hz, 
1H), 7.15 (t, J=8.4 Hz, 2H), 7.20 (d, J=3.6 Hz, 1 H), 7.46 (d, 

40 J=9.6 Hz, 1 H), 7.54 (m, 2 H), 7.96 (d, J=1.6 Hz, 1 H), 8.11 
(dd, ^=8.0 Hz, J 2 =1.6 Hz, 1 H). 

79b) 3-[8-(2,6-difluorophenyl)-2-(methylsulfinyl)-7-oxo-7, 
8 -dihydropyrido [2 ,3 -d] pyrimidin-4 -y 1] -4 -methy 1-N- 1,3- 
45 thiazol-2-ylbenzamide 



50 



55 



60 




A solution of 3-[8-(2,6-difluorophenyl)-2-(methylthio)-7- 
oxo-7, 8-dihydropyrido[2,3 -d]pyrimi din-4-yl] -4-methyl-N- 
1,3 -tlii azol-2-ylbenzamide (1.65 g, 3.16 mmol) in DCM (53 
65 mL) was mixed with mCPBA (0.736 g, 4.75 mmol). The 
mixture was stirred at room temperature for about 1 0 minutes 
before directly loaded onto a column. Flash chromatography 



US 7,6 

163 

(mobile phase EtOAc/Hexane) then provided the title com- 
pound as a white solid 1.38 g (81%). MS (ES) m/z 538 
(M+H) + ; 2 H-NMR (MeOD) 6 2.35 (s, 3 H), 2.81 (s, 3 H), 6.98 
(d, J=10.0 Hz, 1 H), 7.30 (d, J=3.6 Hz, 1 H), 7.46 (t, J=8.6 Hz, 
2 H), 7.57 (d, J=3.6 Hz, 1 H), 7.66 (d, J=8.0 Hz, 1 H), 7.72 (m, 
1 H), 7.85 (d, J=10.0 Hz, 1 H), 8.25 (d, J=8.0 Hz, 2 H). 

79c) 3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylm- 
ethyl)amino] -7-oxo -7,8 -dihydropyrido [2,3 -d]pyrimidin-4- 
y 1 } -4-methy 1 -N- 1 , 3 -thiazol -2 -y lbenzamide 




To the solution of 3-[8-(2,6-difluorophenyl)-2-(methyl- 
sulfinyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-4- 
methyl-N- 1.3 -thiazol -2 -ylbenzamide (1.37 g, 2.54 mmol) in 
DCM (1 27 mL) were added Et 3 N (1 .78 mL, 12.7 mmol) and 
(lH-imidazol-2-yl)-methylamine dihydrochloride (0.625 g, 
3.81 mmol). The mixture was stirred at room temperature 
over night and concentrated under vacuum. Flash chromatog- 
raphy [mobile phase DCM/DCM (90)+MeOH(7)+NH 4 OH 
(3)] then provided the title compound as a white solid 1 .23 g 
(85%). MS (ES) m/z 571 (M+H) + ; X H-NMR (MeOD) 5 2.16 
(s, 1.5 H), 2.32 (s, 1.5 H), 3.18 (d, J=4.4Hz, 0.75 H), 4.11 (d, 
J=5.2 Hz, 0.25 H), 4.21 (d, J=5.0 Hz, 1 H), 4.50 (m, 1 H), 6.37 
(d, J=9.6 Hz, 1 H), 6.85 (s, 2 H), 7.29 (s, 2 H), 7.43 (m, 2 H), 
7.57 (m, 3 H), 8.18 (m, 3 H), 11.60 (s, br, 1H), 12.64 (s, br, 2 
H). 

79d) 3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylm- 
ethyl)amino]-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4- 
yl}-4-methyl-N-l .3 -thiazol -2 -ylbenzamide methane- 
sulfonate 

Using material as made above in Example 79c, a reaction 
vessel is charged with the amorphous free-base version of 
3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylmethyl) 
amino] -7-oxo -7, 8 -dihy dropyri do [2, 3 -d]py rimidin-4-y 1 } -4 - 
methyl -N-l .3 -thiazol -2 -ylbenzamide (1 1 .0 mg) and acetoni- 
trile (250 uL) at room temperature (RT). The mixture is 
warmed to about 50° C. To the warmed mixture is added 1 eq 
of methanesulfonic acid solution (IN in water). The tempera- 
ture is maintained for a few minutes until the solution clari- 
fies. Heating is discontinued and the mixture is allowed to 
cool to room temperature while shaking. Shaking is contin- 
ued at room temperature overnight. The product is filtered and 
washed with THF. Place cake in crystallization dish and dry 
for several hrs in vacuo (house vacuum, 50° C, N 2 bleed). The 
yield is 70.8% (9.1 mg) of 3-{8-(2,6-difluorophenyl)-2-[(lH- 
imidazol-2-ylmethy l)amino] -7-oxo -7,8 -dihydropyrido [2,3- 
d]pyrimidin-4-yl} -4-methyl-N- 1 , 3 -thiazol-2 -ylbenzamide 
methanesulfonate salt with a melting onset at 320° C. (deter- 
mined by DSC). 
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Alternatively, using material as made above in Example 
79c, a reaction vessel is charged with the free-base version of 
3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylmethyl) 
amino] -7-oxo -7 ,8 -dihydropyrido [2, 3-d] pyrimidin-4-yl} -4- 

5 methyl -N-l, 3 -thiazol-2 -ylbenzamide (10.05 g) and acetone 
(201 mL) at room temperature (RT). The mixture is warmed 
to about 50° C. and the temperature maintained for about 15 
minutes. To the warm mixture is added 1 eq of methane- 
sulfonic acid solution (IN in water). Maintain the tempera- 

10 ture for about 5 min until the solution clarifies. To the warm 
mixture is added a small amount of seed material and the 
temperature is maintained at about 50° C. for an additional 30 
min. Heating is discontinued and the mixture is allowed to 
cool to room temperature while stirring. Continue stirring at 

15 room temperature for at least two hours. 

Filter using a Buchner funnel, collect the solid on What- 
man No. 1 filter. Wash cake with 3x1 vol of acetone and 
suction dry. Place cake in crystallization dish and dry at least 
8 hrs in vacuo (house vacuum, 50° C, N 2 bleed) to provide the 

20 title compound (1 1 .14 g, 94.9%). 

In the following examples, alternative embodiments of 
salts of the title compound were made: hydrochloric, hydro- 
bromic, sulfuric (sulfonate), benzoic, p-toluenesulfonic (me- 
thylbenzenesulfonate), citrate, ethane sulphonic acid 

25 (ethanesulphonate), benzenesulphonic acid (benzene- 
sulfonate), fumaric acid (fumarate). Additional salts include 
the camphor sulphonic acid, 1,2-dichlorobenzensulphonic 
acid and 1,2-napthalenesulphonic acid. Single equivalents of 
the acid were introduced to ensure protonation of the most 

30 basic nitrogen and reduce the likelihood of protonating the 
other less basic nitrogens. 

79e) 3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylm- 
ethyl)amino]-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4- 
35 yl}-4-methyl-N-l,3-thiazol-2-ylbenzamide 4-methylbenze- 
nesulfonate 

THF (17.5 mL) was added to free-base version of 3-{8-(2, 
6-difluorophenyl)-2-[(lH-imidazol-2-ylmethyl)amino]-7- 
oxo -7, 8-dihydropyrido [2,3 -d]pyrimidin-4-yl } -4-methy 1 -N- 
l,3-thiazol-2-ylbenzamide from Example 79c (762.2 mg) at 
room temperature resulting in a clear solution. P-toluene- 
sulfonic acid was added (0.4 equivalent; 1 N in water), and the 
mixture stirred for several hours. The product was filtered, 
washed with THF, and dried overnight in a vacuum oven at 
50° C. with a slow nitrogen bleed. The yield was 32.9% 
(327.0 mg) of the title compound with a melting onset at 259° 
C. (determined by DSC). 

79f) 3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylm- 
ethyl)amino]-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4- 

50 yl} -4-methyl-N- 1 ,3 -thiazol-2-y lbenzamide hydrochloride 
Acetone (250 uL) was added to amorphous free-base ver- 
sion of 3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylm- 
ethy 1 )amino ]-7-oxo-7,8 - dihy dropyri do [ 2 , 3 - d] py rimidin- 4 - 
yl}-4-methyl-N-l,3-thiazol-2-ylbenzamide from Example 

55 79c (12.3 mg), and the resulting mixture was heated to about 
50° C. Hydrochloric acid was added (1 .0 equivalent; INin 1 ,4 
dioxane). The mixture was cooled to room temperature and 
shook for several hours. The product was filtered, washed 
with acetone, and dried for several hours in a vacuum oven at 

60 50° C. with a slow nitrogen bleed. The yield was 58.1% (7.6 
mg) of title compound (melt begins at <50° C. by DSC). 

Alternatively, acetone (535 uL) was added to amorphous 
free-base version of 3-{8-(2,6-difluorophenyl)-2-[(lH-imi- 
dazol-2-ylmethyl)amino] -7-oxo-7,8-dihydropyrido[2.3 -d] 

65 py rimidin- 4 -yl } -4 -methyl -N-l ,3 -thiazol-2-y lbenzamide 
from Example 79c (26.6 mg), and the resulting mixture was 
heated to about 50° C. Hydrochloric acid was added (1.0 
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equivalent; IN in water) resulting in a clear solution. Seed 
crystals were added, and the mixture was cooled to room 
temperature and stirred for several hours. The product was 
filtered, washed with acetone, and dried overnight in a 
vacuum oven at 50° C. with a slow nitrogen bleed. The yield 5 
was 73.2% (20.7 mg). 

79g) 3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylm- 
ethyl )amino] - 7-oxo - 7, 8 -dihydropyrido [2, 3-d]pyrimidin-4- 
yl}-4-methyl-N-l .3-thiazol-2-ylbenzamide sulfate 

Acetonitrile (250 uL) was added to amorphous free-base 10 
version of 3-{8-(2.6-difluorophenyl)-2-[(lH-imidazol-2-yl- 
methyl)amino]-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin- 
4-yl}-4-methyl-N-l,3-thiazol-2-ylbenzamide from Example 
79c (1 1 .2 mg), and the resulting mixture was heated to about 
50° C. Sulfuric acid was added (1 .0 equivalent; IN in water). 15 
The mixture was cooled to room temperature and shook for 
several hours. The product was filtered, washed with aceto- 
nitrile, and dried for several hours in a vacuum oven at about 
50° C. with a slow nitrogen bleed. The yield was 72.5% (9.5 
mg) of title compound (melt begins around 50° C. by DSC). 2 o 

Alternatively, THF (550 uL) was added to amorphous free- 
base version of 3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol- 
2 -y lmethyl)amino] -7 -oxo-7, 8 -dihydropyrido [2,3 -djpyrimi - 
din-4 -yl } -4 -methy 1-N- 1 ,3 -thiazol-2 -ylbenzamide from 
Example 79c (27.4 mg) at room temperature resulting in a 
clear solution. Sulfuric acid was added (1 .0 equivalent; IN in 
water). Seed crystals were added, and the mixture stirred for 
several hours. The product was filtered, washed with THF, 
and dried overnight in a vacuum oven at about 50° C. with a 
slow nitrogen bleed. The yield was 88.9% (28.5 mg). 

79h) 3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylm- 30 
ethyl)amino]-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4- 
yl}-4-methyl-N-l .3 -thiazol-2 -ylbenzamide hydrobromide 

Acetonitrile (300 uL) was added to amorphous free-base 
version of 3-{8-(2.6-difluorophenyl)-2-[(lH-imidazol-2-yl- 
methyl)amino]-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin- 35 
4 -yl}-4-methyl-N-l,3-thiazol -2 -ylbenzamide from Example 
79c (16.0 mg) at room temperature resulting in a mixture. 
Hydrobromic acid was added (1.0 equivalent; IN in water) 
resulting in a clear solution. The following day, a white pre- 
cipitate was observed. The product was filtered, washed with 40 
acetonitrile, and dried overnight in a vacuum oven at about 
50° C. with a slow nitrogen bleed. The yield was 52.0% (9.5 
mg) of title compound (melt begins at <50° C. by DSC). 

79i) 3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylm- 
ethyl )amino] - 7-oxo -7, 8 - dihydropyrido [2, 3 - djpyrimi din- 4- 45 
y 1 } -4-methy 1 -N- 1 . 3 -thiazol -2 -ylbenzamide citrate 

Isopropanol (200 uL) was added to free-base version of 
3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylmethyl) 
amino] -7-oxo -7, 8 -dihydropyrido [2, 3 -d]pyrimidin-4-y 1 } -4 - 
methyl -N- 1.3 -thiazol -2 -ylbenzamide from (10.6 mg), and 50 
the resulting mixture was heated to 50° C. Citric acid was 
added (1.0 equivalent; INinTHF). Themixturewas cooled to 
room temperature and shook for several days. The product 
was filtered, washed with isopropanol, and dried for several 
hours in a vacuum oven at 50° C. with a slow nitrogen bleed. 55 
The yield was 61.4% (8.7 mg) of title compound with a 
melting onset at 179° C. (determined by DSC). 

Alternatively, Isopropanol (502 uL) was added to free-base 
version of 3-{8-(2.6-difluorophenyl)-2-[(lH-imidazol-2-yl- 
methyl)amino]-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin- 
4 -yl}-4-methyl-N-l,3-thiazol -2 -ylbenzamide from (25.1 60 
mg), and the resulting mixture was heated to 50° C. Citric acid 
was added (1 .0 equivalent; IN in THF) resulting in an imme- 
diate precipitate. Seed crystals were added, and the mixture 
stirred for several hours. The product was filtered, washed 
with isopropanol, and dried overnight in a vacuum oven at 50° 65 
C. with a slow nitrogen bleed. The yield was 71.4% (24.0 
mg). 
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79j) 3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylm- 
ethyl)amino]-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4- 
yl} -4 -methy 1-N- 1,3 -thiazol-2 -ylbenzamide ethanesulfonate 

Acetone (200 uL) was added to free-base version of 3-{8- 
(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylmethyl)amino]- 
7-oxo-7, 8-dihydropyrido[2,3 -djpyrimi din-4-yl} -4-methyl- 
N-l,3-thiazol-2 -ylbenzamide (25.1 mg), and the resulting 
mixture was heated to 50° C. Ethanesulfonic acid was added 
(1 .0 equivalent; IN in THF). and the mixture stirred for sev- 
eral days. The product was filtered, washed with acetone, and 
dried overnight in a vacuum oven at 50° C. with a slow 
nitrogen bleed. The yield was 70.6% (9.1 mg) of title com- 
pound with a melting onset at 296° C. (determined by DSC). 

Alternatively, acetone (501 uL) was added to free-base 
version of 3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-yl- 
methyl)amino] -7-oxo -7, 8 -dihydropyrido [2,3 -djpyrimidin- 
4 -yl} -4-methy 1-N- 1,3 -thiazol -2 -ylbenzamide (25.1 mg), and 
the resulting mixture was heated to 50° C. Ethanesulfonic 
acid was added (1.0 equivalent; IN in THF). Seed crystals 
were added, and the mixture stirred for several days. The 
product was filtered, washed with acetone, and dried over- 
night in a vacuum oven at 50° C. with a slow nitrogen bleed. 
The yield was 78. 1% (23.3 mg). 

79k) 3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylm- 
ethyl)amino]-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4- 
yl}-4-methyl-N-l,3-thiazol-2-ylbenzamide benzene- 
sulfonate 

Acetone (200 uL) was added to free-base version of 3-{8- 
(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylmethyl)amino]- 
7 -oxo-7, 8-dihydropyrido [2,3 -djpyrimi din-4-yl} -4-methyl - 
N-l,3-thiazol-2 -ylbenzamide (10.4 mg), and the resulting 
mixture was heated to 50° C. Benzenesulfonic acid was added 
(1 .0 equivalent; IN in water) resulting in a clear solution. The 
mixture was cooled to room temperature and shook over- 
night. The product was filtered, washed with acetone, and 
dried for several hours in a vacuum oven at 50° C. with a slow 
nitrogen bleed. The yield was 83.2% (5.8 mg) of title com- 
pound with a melting onset at 3 1 7° C. (determined by DSC). 

Alternatively, acetone (494 uL) was added to free-base 
version of 3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-yl- 
methyl)amino] -7-oxo-7,8-dihydropyrido [2,3-d]pyrimidin- 
4-yl}-4-methyl-N-l,3-thiazol-2 -ylbenzamide from Example 
(24.7 mg) at room temperature resulting in a mixture. Ben- 
zenesulfonic acid was added (1.0 equivalent; IN in water) 
resulting in a clear solution. Seed crystals were added, and the 
mixture stirred for several hours. The product was filtered, 
washed with acetone, and dried overnight in a vacuum oven at 
50° C. with a slow nitrogen bleed. The yield was 83 .2% (26.3 
mg). 

791) 3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylm- 
ethyl)amino]-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4- 
yl} -4 -methy 1-N- 1 ,3 -thiazol-2 -ylbenzamide mmarate 

Isopropanol (200 uL) was added to free-base version of 

3- {8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylmethyl) 
amino] -7-oxo -7 , 8 -dihy dropyri do [2 ,3 - d] pyrimidin-4-yl } -4 - 
methyl -N- 1,3 -thiazol-2 -ylbenzamide from Example 79c 
(10.5 mg), and the resulting mixture was heated to 50° C. 
Fumaric acid was added (1.0 equivalent; 0.2 N in ethanol). 
The mixture was cooled to room temperature and shook for 
several days. The product was filtered, washed with isopro- 
panol, and dried overnight in a vacuum oven at 50° C. with a 
slow nitrogen bleed. The yield was 61.4% (6.0 mg) of title 
compound with a melting onset at 251° C. (determined bv 
DSC). 

Alternatively, isopropanol (488 uL) was added to free-base 
version of 3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-yl- 
methyl)amino] -7-oxo -7, 8 -dihydropyrido [2,3-d]pyrimidin- 

4 - yl} -4-methy 1-N- 1,3 -thiazol -2 -ylbenzamide from Example 
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79c (24.4 mg), and the resulting mixture was heated to 50° C. 
Fumaric acid was added (1.0 equivalent; 0.2 N in ethanol) 
resulting in an immediate precipitate. Seed crystals were 
added, and the mixture stirred for several hours. The product 
was filtered, washed with isopropanol, and dried overnight in 
a vacuum oven at 50° C. with a slow nitrogen bleed. The yield 
was 63.0% (18.5 mg). 

Example 80 

3 -(8- (2, 6 -difluoropheny 1) -2- { [2 -hydroxy- 1 -(hy- 
droxymethyl)ethyl]amino } -7-oxo-7,8-dihydropyrido 
[2,3-d]pyrimidin-4-yl)-4-methyl-N-propylbenzamide 
trifluoroacetate 



was then removed in vacuo. The residue dissolved in metha- 
nol and was then placed down an aminopropyl SPE flushing 
the column with methanol. The residue was purified by 
MDAP to give the above named compound (7.4 mg): LC-MS 
m/z 524 (M+H) + , 2.63 min (ret time). 

Example 8 1 

10 3 -(8- (2 , 6-di fluoropheny 1) -2 - { [ 2-hy droxy- 1 -(fry - 

droxymethy l)ethyl] amino } -7-oxo-7 , 8 -dihydropyrido 
[2,3 -d]pyrimidin-4-yl)-4-methyl-N-( 1 -methylethyl) 
benzamide trifluoroacetate 



15 



3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethyl) -ethyl] amino }-7-oxo-7 ,8-dihydropyrido [2,3- 
d]pyrimidin-4 -y 1) -4 -methy lbenzoic acid 



20 



25 



30 




Hie title compound was prepared by following the proce- 
dures in Example lb using 4-chloro- 8- (2, 6 -difluoropheny 1)- 
2-{ [2-hydroxy- 1 -(hydroxymethyl)ethyl]-amino}pyrido[2.3- 
d]pyrimidin-7(8H)-one for the Suzuki cross-coupling 
reaction. 

80b) 3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethyl)ethy 1] amino } -7-oxo-7 , 8-dihy dropyrido[2. 3 -d] 
pyrimidin-4 -y 1) -4 -methy 1-N-propy lbenzamide trifluoroac - 
etate 



35 



The title compound was prepared by following the proce- 
dures in Example 80b except using 1 -methylethylamine: LC- 
MS m/z 524 (M+H) + , 2.62 min (ret time). 

Example 82 

N-cyclobutyl-3-(8-(2,6-difluorophenyl)-2-{[2 -hy- 
droxy- 1 -(hydroxymethyl)ethyl] -amino } -7-oxo-7,8- 
dihydropyrido [2,3 -d] pyrimidin-4 -y 1) -4 -methy lbenza- 
mide trifluoroacetate 



45 



50 



55 



60 



To the acid from Example 80a (32.3 mg, 0.066 mmol, 1 eq) 
was added HATU (28.5 mg, 0.075 mmol) in DMF (500 uL). 
DIPEA (34 uL, 0.2 mmol, 3 eq) was then added. The resulting 
mixture was then allowed to stand for about 5 minutes before 
adding to propylamine (6 mg, 0.1 mmol) in DMF (250 uL). 
The resulting mixture was shaken to ensure efficient mixing 
of the reagents then was left to stand overnight. The solvent 




OH 



The title compound was prepared by following the proce- 
dures in Example 80b except using cyclobutanamine: LC-MS 
m/z 536 (M+H) + , 2.7 min (ret time). 
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Example 83 Example 85 



N-cyclopentyl-3-(8-(2,6-difluorophenyl)-2-{[2 -hy- 
droxy- 1 -(hydroxymethyl)ethyl] -amino } -7-oxo-7,8- 
dihy dropyrido [2 ,3 -d] pyrimidin-4 -yl)-4-methy lbenza- 
mide trifluoroacetate 



3 -(8- (2 , 6-di fluoropheny 1) -2 - { [ 2-hy droxy- 1 -(hy- 
droxy methyl )ethy 1] amino } -7 -oxo- 7 , 8 -dihy dropyrido 
[2,3-d]pyrimidin-4-yl)-4-methyl-N-13-tliiazol-2- 
ylbenzamide trifluoroacetate 




The title compound was prepared by following the proce- 30 The title compound was prepared by following the proce- 
dures in Example 80b except using cyclopentylamine: LC- dures in Example 80b except using 1.3-thiazol-2-amine: LC- 
MS m/z 550 (M+H) + , 2.78 min (ret time). MS m/z 565 (M+H) + , 2.75 min (ret time). 



Example 84 

3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethyl)ethyl]amino } -7 -oxo-7, 8 -dihy dropyrido 
[2,3 -d]pyrimidin-4 -y 1) -N- (4 -fluorophenyl)-4-methyl - 
benzamide trifluoroacetate 



Example 86 

N-cy clopropyl -3 -(8- (2 , 6 -difluoropheny 1) -2 - { [2 -hy- 
droxy- 1 -(hydroxymethyl)ethyl] -amino } -7-oxo-7,8- 
dihydropyrido [2,3 -d] pyrimidin-4 -yl) -4 -methylbenza- 
mide trifluoroacetate 




Hie title compound was prepared by following the proce- 65 The title compound was prepared by following the proce- 
dures in Example 80b except using 4-fluoroaniline: LC-MS dures in Example 80b except using cyclopropylamine: LC- 
m/z 576 (M+H) + , 2.95 min (ret time). MS m/z 522 (M+H) + , 2.55 min (ret time). 
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Example 87 



N-(cyclopropylmethyl)-3-(8-(2,6-difluorophenyl)-2- 
{ [2-hydroxy-l -(hydroxymethyl)ethyl]amino}-7-oxo- 
7,8-dihy dropyrido [2 ,3-d] pyrimidin-4-yl)-4 -methyl - 
benzamide trifluoroacetate 




The title compound was prepared by following the proce 
dures in Example 80b except using cyclopropylmethylamine 
LC-MS m/z 536 (M+H) + , 2.67 minaret time). 



Example 88 

8- (2 , 6 - di fluoropheny 1) -2 - { [ 2 -hydroxy - 1 -(fry droxy m- 
ethyl)ethy 1] amino } -4 - [2-methy 1 -5 -(4-morpholinyl- 
carbonyl)phenyl]pyrido[2,3-d]pyrimidin-7(8H)-one 
trifluoroacetate 




.OH 



The title compound was prepared by following the proce- 
dures in Example 80b except using morpholine: TC-MS m/z 
552 (M+H) + , 2.44 min (ret time). 
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Example 89 



3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethy l)ethyl] amino } -7 -oxo-7 , 8 -dihy dropyrido 
[2,3-d]pyrimidin-4-yl)-N-heptyl-4-methylbenzamide 
trifluoroacetate 



to 



15 



20 




The title compound was prepared by following the proce- 
25 dures in Example 80b except using heptylamine: LC-MS m/z 
580 (M+H)^ 3.16 min (ret time). 

Example 90 



- 30 



N-(cyclopropylmethyl)-3-[8-(2,6-difluorophenyl)-7- 
oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-4-me- 
thylbenzamide 



35 



45 



50 




N-(cyclopropylmethyl)-348-(2,6-difluorophen}d)-2-(ine- 
thylthio) -7 -oxo-7 , 8 -dihydropyrido [2,3 -d] pyrimidin-4 -y 1] -4 - 
methylbenzamide (13.5 mg, 0.027 mmol), was dissolved in 
anhydrous methanol (2 mL) and was added to a tube contain- 
ing nickel chloride hexahydrate (2 mg). The tube was placed 
55 under an atmosphere of nitrogen and cooled using a dry-ice/ 
acetone bath to about -15° C. Sodium borohydride (2 mg) 
was then added (nitrogen removed during addition and then 
replaced) and the solution turned black. The solution was 
stirred in the dry ice/acetone bath for 1.5 h. IN HC1 (4 mL) 
60 was added and the solution was allowed to warm to room 
temperature and stirred under an air atmosphere for about 2 
hours. Dichloromethane (2 mL) was added to the solution and 
it was stirred vigorously for 10 min. The solution was filtered 
through a hydrophobic frit packed with celite and was washed 
with further dichloromethane (2 mLx2 ). The filtrate was con- 
centrated and purified by HPLC to give the title product (1 
mg, 8.2%). LC-MS m/z 447 (M+H) + , 2.98 min (ret time). 
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'H-NMR (d 6 -DMSO) 6 0.22 (m, 2H), 0.42 (m, 2H), 1.01 (br 
s : 1H), 2.23 (s, 3H), 3.14 (br s, 2H), 6.87 (m, 1H), 7.43 (m, 
2H), 7.65 (m ; 2H), 7.95 (m, 2H), 8.60 (m, 1H), 9.07 (s, 1H). 

Example 91 

3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethyl)ethyl]amino } -7-oxo-7,8-dihydropyrido 
[2,3-d]pyrimidin-4-yl)-4-methyl-N-(3-pyridinylm- 10 
ethyl)benzamide trifluoroacetate 



15 



20 





.OH 




25 



30 



174 

Example 93 



3 -(8- (2 , 6-di fluoropheny 1) -2 - { [ 2-hy droxy- 1 -(hy- 
droxy methyl )ethy 1] amino } -7 -oxo- 7 , 8 -dihy dropyr ido 
[23-d]pyrimidin-4-yl)-4-methyl-N-(2-phenylethyl) 
benzamide trifluoroacetate 




The title compound was prepared by following the proce- 
dures in Example 80b except using (3-pyridinylmethyl) 
amine: LC-MS m/z 573 (M+H) + , 2.03 min (ret time). 

Example 92 

3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethyl)ethyl]amino } -7-oxo-7,8-dihydropyrido 
[2.3-d]pyrimidin-4-yl)-4-methyl-N-(3-phenylpropyl) 
benzamide trifluoroacetate 



35 



The title compound was prepared by following the proce- 
dures in Example 80b except using (2-phenylethyl)amine: 
LC-MS m/z 586 (M+H) + , 2.88 min (ret time). 



Example 94 

3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxy methyl )ethy 1] amino } -7 -oxo- 7 , 8 -dihy dropyrido 
[2,3-d]pyrimidin-4-yl)-4-methyl-N-(phenylmethyl) 
benzamide trifluoroacetate 




Hie title compound was prepared by following the proce- 65 The title compound was prepared by following the proce- 
dures in Example 80b except using 3 -phenyl -1-propanamine: dures in Example 80b except using (phenylmethyl)amine: 
LC-MS m/z 600 (M+H) + , 2.97 min (ret time). LC-MS m/z 572 (M+H) + , 2.83 min (ret time). 
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Example 95 

1 , 1 -dimethylethyl (2- { [8-(2, 6-difluorophenyl)-4-(5 - { 
[4-fiuoropheny l)amino] carbony 1 } -2-methylphenyl)- 
7 -oxo-7 , 8 -dihy dropyrido [2,3 -d] pyrimidin-2 -yl] 
amino }ethyl)methylcarbamate 




To a solution of 3-[8-(2,6-difluorophenyl)-2-(methylsulfi- 
nyl)-7-oxo-7,8-dihy dropyrido [2,3-d]pyrimidin-4-yl]-N-(4- 
fluorophenyl)-4-methylbenzamide (50 mg, 0.09 mmol) in 
DCM (5 mL) was added 1,1 -dimethylethyl (2 -amino ethyl) - 
methyl carbamate (0.09 mL, 0.5 mmol). The resultant mixture 
was stirred at room temperature overnight. The mixture was 
concentrated under vacuo. Flash chromatography (90% 
CH 2 Cl 2 /7% MeOH/3% NH 4 OH) then provide the title com- 
pound (61 mg, 100%). LC-MS (ES) m/z 659 (M+H) + ; 
L H-NMR(CDC1 3 ) 6 1.39 (s, 9H), 1.70 (br, 1H), 2.32 (s, 3H), 
2.65 (s, 2H) 5 2.82 (s, 2H), 3.22 (s, 3H), 3.60 (br, 1H), 6.34 (d, 
1H), 7.03 (m, 4H), 7.34 (m, 1H), 7.48 (m, 2H), 7.64 (m, 1H), 
7.84 (m, 2H), 8.14 (d, 1H). 
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Example 96 

3-(8-(2,4-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxy methyl )ethy 1] amino }-7-oxo-7,8 -dihy dropyrido 
5 [2,3-d]pyrimidin-4-yl)benzoic acid 

96a) 4-chloro-8-(2,4-difluorophenyl)-2-(methylthio)pyrido 
[2,3-d]pyrimidin-7(8H)-one 




F 



To a solution of 4,6-dichloro-2-methylsulfanyl-pyrimi- 
dine-5-carbaldehyde (4.2 g, 18.95 mmol) and triethylamine 
(5.3 ml, 38 mmol) in THF (100 ml) was added 2,4-difluoroa- 
niline (2.1 ml, 20.58 mmol). The mixture was stirred for 2 h, 
and methyl {bis[(2,2,2-trifluoroethyl)oxy] 

phosphoryl} acetate (6.0 g. 1 8.95 mmol) was added. The mix- 
ture was stirred for 18 h, diluted with DCM (200 ml) and 
washed with water (2x100 ml). The dried (Na2S04) organic 
phase was filtered and evaporated. Flash chromatography 
(EtOAc/Hexane, 1 : 5) prov ided the title compound as a cream 
solid (2.5 g, 40%): LC-MS m/z 340 (M+H) + retention 3.24 
min. 



35 96b) 4-chloro-8-(2.4-difluorophenyl)-2-(methylsulfinyl)py- 
rido[2,3-d]pyrimidin-7(8H)-one 

ci 




F 

60 



To a solution of 4-chloro-8-(2,4-difluorophenyl)-2-(meth- 
ylthio)pyrido[2,3-d]pyrimidin-7(8H)-one (2.5 g, 7.6 mmol) 
in DCM (100 ml) was added m-CPBA (2.2 g, 10.2 mmol). 
The mixture was stirred for 10 min and evaporated. Flash 
65 chromatography (EtOAc) provided the title compound as a 
yellow solid (2.1 g, 80%): 

LC-MS m/z 356 (M+H) + retention 2.43 min. 
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96c) 4-chloro-8-(2,4-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethyl)ethy 1] amino Jpyrido [2 ,3 -d]pyrimidin-7(8H)- 



one 

ci 




F 



To a solution of 4-chloro-8-(2,4-difluorophenyl)-2-(meth- 
ylsulimyl)-pyrido[2,3-d]pyrimidin-7(8H)-one (2.0 g, 5.6 
nnnol) in DCM (1 00 ml) was added a solution of serinol (650 
mg, 7.1 mmol) in DMF (5 ml). The mixture was stirred for 2 
h, washed with water (2x50 ml), dried (Na2S04), and evapo- 
rated. Flash chromatography (EtOAc/Hexane, 3:1) provided 
the title compound as a white solid (1.1 g. 50%): LC-MS m/z 
383 (M+H) + retention 2.45 min. 

96d) 3-(8-(2,4-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethyl)ethy 1] amino } -7-oxo-7 . 8-dihy dropyrido[2. 3 -d] 
pyrimidin-4-yl)benzoic acid 



CI 




F 
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A mixture of 4-chloro-8-(2.4-difluorophenyl)-2-{[2-hy- 
droxy- 1 - (hy droxymethyl)ethyl] amino }pyri do [2, 3 -d]pyrimi- 
din-7(8H)-one (20 mg, 0.047 mmol), 3-(dihydroxyboranyl) 
benzoic acid (11.8 mg ; 0.07 mmol), K2C03 (20 mg ; 0.14 

5 mmol), tetrakis(triphenylphosphine)palladium (2 mg, 0.00 1 7 
mmol), dioxane (1 .2 ml), and water (0.4 ml) was heated in a 
sealed microwave vessel at 150 degrees for 10 min. The 
cooled solution was treated with DCM (3 ml), passed through 
a hydrophobic frit directly onto a silica cartridge (2 g). The 

10 cartridge was eluted with EtOAc followed by EtOAc/MeOH 
(9: 1) to provide the title compound as a brown solid (20 mg, 
80%) LC-MS m/z 469 (M+H) + retention 2.73 min. 

15 Example 97 

3-[2-[2-(aminomethyl)-lH-imidazol-l-yl]-8-(2,6- 
difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid trifluoroacetate 

20 

97a) 3 - [8- (2 ,6 -difluoropheny 1) -2 - (methyl sulfiny 1) -7 -oxo -7, 
8 -dihy dropyrido [2 , 3 -d] py rimidin-4 -y 1] -4 -methy lbenzoic 
acid 



o 




To a solution of 3-[8-(2,6-difluorophenyl)-2-(memylthio)- 
60 7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-4-methyl- 
benzoic acid (30.0 mg, 0.068 mmol) in CH 2 C1 2 (5.0 ml) was 
added 3-chlorobenzenecarboperoxoic acid (23 mg. 0.103 
mmol). The resultant mixture was stirred at room temperature 
65 10 mins . Flash chromatography (EtOAc/Hex= 1:1) then pro- 
vided the title compound (20 mg, 64%). LC-MS (ES) m/z 456 
(M+H) + . 
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97b) 3-[2-[2-(aminomethyl)-lH-imidazol-l -yl]-8-(2,6-dif- 
luoropheny l)-7-oxo -7, 8 -dihydropyrido [2,3 -d] pyrimidin-4- 
yl]-4-methylbenzoic acid trifluoroacetate 

o 




10 



15 




20 



25 



30 



To a solution of 3-[8-(2,6-difluorophenyl)-2-(methylsulfi- 
nyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-4-me- 

thylbenzoic acid (50 mg, 0.09 mmol) in DCM (5 mL) was 
added (lH-imidazol-2-ylmethyl)amine dihydrochloride (75 
mg, 0.44 mmol), triethylamine (0.2 mL, 1.44 mmol). The 
resultant mixture was stirred at room temperature overnight. 
The mixture was concentrated and purified by HPLC to give 40 
the title product as the minor component (8 mg, 15%). LC- 
MS (ES) m/z 489 (M+H) + ; 1 H-NMR(MeOD) 6 2.39 (s, 3H), 
4.26 (s, 2H), 6.86 (d, 1H), 7.08 (s. 1H), 7.38 (t, 2H). 7.64 (d, 
1H), 7.77 (m : 2H), 7.82 (s, 1H), 8.11 (s, 1H), 8.20 (d, 1H). 

Example 98 

3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylm- 
ethy l)amino] -7 -oxo -7, 8 -dihydropyrido [2 ,3 -d] pyrimi- 
din-4-yl}-4-methylbenzoic acid trifluoroacetate 



To a solution of 3-[8-(2,6-difluorophenyl)-2-(methylsulfi- 
nyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-4-me- 
thylbenzoic acid (50 mg, 0.09 mmol) in DCM (5 mL) was 
added (lH-imidazol-2-ylmethyl)amine dihydrochloride (75 
mg, 0.44 mmol), triethylamine (0.2 mL, 1.44 mmol). The 
resultant mixture was stirred at room temperature overnight. 
The mixture was concentrated and purified by HPLC to give 
the title product as the major component (20 mg, 37%). LC- 
MS (ES) m/z 489 (M+H) + ; 'H-NM^MeOD) b 2.36 (s, 3H), 
4.58 (s, 2H), 6.48 (d. 1H), 7.12 (m, 1H), 7.21 (m, 1H). 7.39 (s, 
2H), 7.56 (m, 3H), 8.00 (s, 1H), 8.14 (d, 1H). 

Example 99 

3-{8-(2,6-difluorophenyl)-2-[[2-(dimethylamino) 
ethyl] (methyl)amino] -7-oxo-7,8-dihydropyrido [2,3 - 
d]pyrimidin-4-yl}-N-(4-fluorophenyl)-4-methylben- 
zamide 





181 



To a solution of 3-[8-(2,6-difluorophenyl)-2-(methylsulfi- 
nyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-N-(4- 
fluorophenyl)-4-methylbenzamide (50 mg, 0.09 mmol) in 
DCM (10 mL) was added N,N^-trimethy 1-1,2 -ethanedi- 
amine (0.057 mL, 0.44 mmol). The resultant mixture was 
stirred at room temperature overnight. The mixture was con- 
centrated under vacuo. Flash chromatography (90% CH 2 C1 2 / 
7% MeOH/3% NH 4 OH) then provided the title compound 
(13 mg, 25%). 

LC-MS (ES)m/z587 (M+H) + ; 1 H-NMR(MeOD) 5 2.09 (s, 
3H), 2.24 (s, 3H), 2.38 (s, 3H), 2.41 (m, 1H), 2.59 (m, 1H), 
2.91 (s, 1H), 3.22 (s, 2H), 3.52 (m, 1H), 3.88 (m, 1H), 6.38 (d, 
1H), 7.13 (m, 2H), 7.25 (m, 2H) : 7.52 (d, 1H), 7.62 (m, 2H), 
7.71 (m, 2H) ; 7.92 (s, 1H), 8.06 (d, 1H). 

Example 100 

3 - { 8- (2 . 6 -difluoropheny l)-2 - [ [2 - (dimethyl amino) 
ethyl] (methyl)amino] -7-oxo -7 ,8-dihy dropyrido [2 ,3 - 
d]pyrimidin-4 -yl } -4 -methy 1-N- ( 1 -methy lethy l)ben- 
zamide 
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Example 101 

3-[8-(2,6-difluorophenyl)-2-({3-[(l-methylethyl) 
amino]propyl}amino)-7-oxo-7,8-dihydropyrido[2,3- 
d]pyrimidin-4-yl]-4-methyl-N-l,3-thiazol-2-ylbenza- 
mide 





35 



The title compound was prepared from 3-[8-(2,6-difluo- 
ropheny 1) -2-(methyl sulfinyl)-7-oxo-7. 8 -dihy dropyrido [2 ,3 - 
d]pyrimidin-4-yl]-4-methyl-N- 1 ,3-thiazol-2-ylbenzamide 
and N-(l -methy lethy 1)-1 ,3-propanediamine by following the 
40 procedures in Example 79c. LC-MS m/z 590 (M+H) + ; 
^-NMR (MeOD) 1 .02 (m, 6 H), 1 .68 (m, 2 H), 2.32 (m, 3 H), 
2.46 (m. 1 H), 2.66 (m, 1 H), 2.82 (m, 1H), 3.1 1 (m, 1 H), 3.46 
(m. 1 H), 6.35 (d, J=8.8 Hz, 1 H), 7.1 1 (m, 1 H), 7.24 (m, 2H), 
7.46 (m, 2 H), 7.55 (m, 2 H), 8.02 (m, 1 H), 8. 1 1 (d, J=7.6 Hz, 
1H). 



45 



50 



Example 102 

3-[8-(2,6-difluorophenyl)-2-({3-[(l,l-dimethylethyl) 
amino]propyl}amino)-7-oxo-7,8-dihydropyrido[2,3- 
d]pyrimidin-4-yl]-4-methyl-N-l,3-thiazol-2-ylbenza- 
mide 



The title compound was prepared from 3-[8-(2,6-difluo- 
rophenyl)-2-(methylthio)-7 -oxo-7, 8 -dihy dropyrido [2,3 -d] 
pyrimidin-4-yl]-4-methylbenzoic acid by following the pro- 
cedures in Example 19 using 2-propanamine for the amide 
formation and N,N,N'-trimethyl-l,2-ethanediamine for the 
displacement reaction. 

LC-MS (ES) m/z 534 (M+H) + ; 1 H-NMR(MeOD) 5 1.27 
(d, 6H), 2.08 (m, 3H), 2.23 (m, 3H), 2.32 (s, 3H), 2.38 (m, 
1H), 2.52 (m, 1H), 2.90 (s, 1H), 3.21 (s, 2H), 3.50 (m, 1H), 
3.83 (m, 1H), 4.23 (m, 1H), 6.36 (d, 1H), 7.27 (t, 2H), 7.48 (d, 
1H), 7.52 (d, 1H), 7.62 (m, 1H), 7.79 (s, 1H), 7.93 (d, 1H). 
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■continued 




The title compound was prepared from 3-[8-(2,6-difluo- 
ropheny l)-2 - (methylsulfiny l)-7-oxo -7 , 8 -dihy dropyrido [2, 3 - 
d]pyrimidin-4-yl] -4-methyl-N-l ,3-thiazol-2-ylbenzamide 
andN-(l , 1 -dimethylethyl)- 1 ,3-propanediamine by following 
the procedures in Example 79c. LC-MS m/z 604 (M+H) + ; 
1 H-NMR (MeOD) 1 .09 (m, 9 H), 1 .70 (m, 2 H), 2.33 (m, 3 H), 
2.47 (m, 1 H) : 2.66 (m, 1 H), 3.13 (m, 1 H), 3.47 (m, 1 H), 6.36 
(d, J=8.8 Hz, 1 H), 7.10 (m, 1 H), 7.23 (m, 2 H), 7.47 (m, 2 H), 
7.58 (m, 2 H), 8.04 (m, 1 H), 8.13 (d, J=7.6 Hz, 1 H). 

Example 103 

3-[8-(2,6-difluorophenyl)-2-({2-[(l-methylethyl) 
amino] ethyl } amino)-7 -oxo-7, 8 -dihydropyrido [2,3 -d] 
pyrimidin-4-yl] -4-methyl-N- 1 ,3 -thiazol-2-ylbenza- 
mide 




The title compound was prepared from 3-[8-(2,6-difluo- 
ropheny l)-2 - (methylsulfiny l)-7-oxo -7, 8 -dihy dropyrido [2,3- 
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d]pyrimidin-4-yl] -4-methyl-N- 1 ,3-thiazol-2-ylbenzamide 
and N-(l-methylethyl)-l,2-ethanedi amine by following the 
procedures in Example 79c. LC-MS m/z 576 (M+H) + ; 
'H-NMR (MeOD) 1 .02 (d, J=6.0 Hz, 6 H), 2.31 (m, 3 H), 2.72 
5 (m, 3 H), 3.23 (m, 1 H), 3.55 (m, 1 H), 6.36 (d, J=8.8Hz, 1 H), 
7.13 (m, 1 H), 7.24 (m, 2 H), 7.47 (m, 2H), 7.56 (m, 2 H), 8.00 
(s, 1 H), 8.10 (d, J=7.6 Hz, 1 H). 

10 Example 104 

3-{8-(2,6-difluorophenyl)-2-[[3-(dimethylamino) 
propyl] (methyl)amino] -7-oxo-7,8-dihy dropyrido [2, 
3 -d] pyrimidin-4-yl } -4 -methy 1-N-propylbenzamide 




3-[8-(2,6-difluorophenyl)-2-(methylsulfonyl)-7-oxo-7,8- 
dihydropyrido [2,3 -d]pyrimidin-4-yl] -4-methyl-N-propyl- 

55 benzamide (0.04 g, 0.078 mmol), N,N,N T -trimethyl-l,3-pro- 
panediamine (0. 1 34 g, 0. 1 1 5 mmol), and TEA (0.01 6 g, 0. 1 56 
mmol) were combined in CH 2 C1 2 (5 mL) and stirred under 
argon at room temperature. The solvents were pumped off in 

60 vacuo. The residue was flash chromatographed on silica gel 
(10 g) eluted with CH 2 C1 2 to 6:1:0.1, CH 2 Cl 2 :ethanol: 
NH 4 OH. The compound had an impurity which was removed 
by filtering through a silica gel plug with 3% MeOH/CH 2 Cl 2 

65 to give the title compound as an off-white amorphous solid, 
mp 104-109° C. LC-MS m/z 549 (M+H) + , 1.65 min (ret 
time). 
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Example 105 



3 - (8 -(2 , 6-difluorophenyl)-2- { [2 - (dimethylamino) 
ethyl] amino } -7-oxo-7,8-dihydropyrido [2,3 -d]pyrimi- 
din-4-yl)-4-methyl-N-propylbenzamide 



H 3 C 




3-[8-(2,6-difluorophenyl)-2-(methylsulfonyl)-7-oxo-7,8- 
dihydropyrido [2 ,3 -d] pyrimidin-4 -y 1] -4 -methyl -N-propyl - 
benzamide (0.07 g, 0.13 mmol), N,N-dimethylethylenedi- 
amine (0.0173 g, 0.15 mmol), and TEA (0.026 g, 0.26 mmol) 
were combined in CH 2 C1 2 (5 mL) and stirred under argon at 
room temperature for 1 h. The solvents were pumped off in 
vacuo. The residue was flash chromatographed on silica gel 
(10 g) eluted with CH 2 C1 2 to 6:1:0.1, CH 2 Cl 2 :ethanol: 
NH 4 0H to give the title compound as a white amorphous 
solid, mp 139-142° C.LC-MSm/z 521 (M+H) + , 1 .61 min(ret 
time). 

Example 106 

1 , 1 -dimethylethyl {2-[(8-(2,6-difluorophenyl)-4-{2- 
methyl-5 - [(propylamino)carbonyl]phenyl}-7-oxo-7, 
8 -dihy dropyrido [2 ,3 -d] pyrimidin-2 -yl)amino] 
ethyl jmethylcarbamate 



35 
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-continued 



H 3 C. 



10 



15 



20 




3 -[8-(2, 6-difluorophenyl)-2-(methylsulfonyl)-7 -oxo-7,8- 
dihydropyrido [2,3 -d]pyrimidin-4-yl] -4 -methyl-N-propyl- 
25 benzamide (1.59 g, 3.1 mmol), was dissolved in CH 2 C1 2 (140 
mL) and stirred under argon at room temperature. 1,1 -dim- 
ethylethyl (2-aminoethyl)methylcarbamate (0.806 g, 4.65 
mmol), and TEA (0.87 mL, 6.2 mmol) were combined in 
30 CH 2 C1 2 (10 mL) and added to the solution of the sulfone. The 
resulting reaction mixture was stirred under argon overnight. 
The solvents were pumped off in vacuo. The residue was flash 
chromatographed on silica gel (150 g) eluted with 0-40% 
EtOAc/CH 2 Cl 2 to give the title compound as a white amor- 
phous solid, mp 115-118° C. LC-MS m/z 607 (M+H) + , 2.27 
min (ret time). 



Example 107 



3 - { 8- (2 , 6 -difluoropheny 1) -2 - [ [3 -(dimethylamino) 
45 propyl] (methyl)amino] -7-oxo-7,8-dihy dropyrido [2, 
3 -d]pyrimidin-4-y 1 } -4 -methyl -N- 1 ,3 -thiazol -2 -yl - 
benzamide 



50 
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■continued 




The title compound was prepared from 3-[8-(2,6-difluo- 
ropheny l)-2 - (methylsulfiny l)-7-oxo -7, 8 -dihy dropyrido [2, 3 - 
d]pyrimidin-4-yl] -4-methyl-N-l ,3-thiazol-2-ylbenzamide 
and N,N,N'-trmiethyl-l,3-propanediamine by following the 
procedures in Example 79c. LC-MS m/z 590 (M+H) + ; 
X H-NMR (MeOD) 1 .70 (m, 2 H), 2.04 (m, 2 H), 2.20 (s, 6 H), 
2.36 (s, 3 H), 2.89-3.21 (m, 3 H), 3.36-3.70 (m, 2H), 6.36 (d, 
J=8.4 Hz, 1 H), 7.16 (m, 1 H), 7.27 (m, 2 H), 7.50 (m, 2 H), 
7.59 (m, 2H), 8.01 (s, 1 H), 8.13 (m, 1 H). 

Example 108 

N-[3-(8-(2,4-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethyl)ethyl]amino } -7 -oxo-7, 8 -dihy dropyrido 
[2,3 -d]pyrimidin-4-yl)phenyl] acetamide 



CI 




OH OH 
F 

The title compound was prepared by following the proce- 
dure in example 96d from 4-chloro-8-(2,4-difluorophenyl)- 
2 - { [ 2 -hydroxy- 1 - (hydroxy methyl )ethy 1 ] amino } py rido [2,3- 
d]pyrimidin-7(8H)-one and [3-(ace1ylarmno)phenyl]bororiic 
acid: LC-MS m/z 482 (M+H) + , retention 2.69 min. 
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Example 109 

3-(8-(2,6-difluorophenyl)-2-{[2-(dimethylamino) 
ethy l]amino} -7-oxo-7, 8-dihydrop)Tido [2,3 -d]pyrimi- 
din-4-yl)-4-methyl-N-l,3-thiazol-2-ylbenzamide 




The title compound was prepared from 3-[8-(2,6-difluo- 
ropheny 1) -2 -(methyl sulfinyl)-7-oxo-7, 8 -dihy dropyrido [2 ,3 - 
d]pyrimidin-4-yl]-4-methyl-N- 1 ,3-thiazol-2-ylbenzamide 
and N,N-dimethyl-l,2-ethanediamine by following the pro- 
40 cedures in Example 79c. LC-MS m/z 562 (M+H) + ; L H-NMR 
(MeOD) 2.15 (m, 6 H), 2.36 (m, 4 H), 2.65 (m, 1 H), 3.27 (m, 
2 H), 6.38 (d, J=8.4 Hz, 1 H), 7.17 (m, 1 H), 7.25 (m, 2 H), 
7.49 (m, 2 H), 7.59 (m, 2 H), 8.00 (s, 1 H), 8.1 1 (d, J=8.0 Hz, 
1H). 

45 

Example 110 

4 -(5 -amino -2 -methy lpheny 1) -8 -(2 ,6 -difluoropheny 1)- 
2-[(2,2,6,6-tetramethyl-4-piperidinyl)amino]pyrido 
[2,3-d]pvrimidin-7(8H)-one 

50 

1 10a) 4-(5 -amino-2 -methy lphenyl)-8-(2. 6 -difluoropheny 1)- 
2-(methylsulfonyl)pyrido[2,3-d]pyrimidin-7(8H)-one 
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■continued 




To a solution of 4-(5-amino-2-methylphenyl)-8-(2,6-dif- 
luoropheny 1) -2 -(methylthio)pyrido [2,3 -d] pyrimidin-7 (8H) - 
one (170.0 mg, 0.41 mmol) in CH 2 C1 2 (20.0 mL) was added 
m-CPBA (224.0 mg, 1.0 mmol). The reaction mixture was 
stirred for 1 2 h at room temperature and concentrated. It was 
diluted with H 2 0 (5.0 mL) andEtOAc (25.0 mL). The organic 
layer was separated and the aqueous layer was extracted with 
EtOAc (3x10 mL). The combined organic layers were 
washed with saturated aq. NaCl, dried over Na 2 S0 4 , filtered, 
and concentrated. Purification via the ComhiFlash system 
(hexane:EtOAc=4: 1 ) then afforded the title compound (1 90.0 
mg, 94%): LC-MS m/z 443 (M+H) + , 2.12 min (ret. time) 



1 10b) 4-(5-amino-2-methylphenyl)-8-(2,6-difluorophenyl)- 
2 - [ (2,2 ,6 , 6 -tetramethyl-4 -piperidinyl)amino]pyrido [2 ,3 -d] 
pyrimidin-7 (8H)-one 




H 



The title compound was prepared as described in Example 
Id from 4-(5-amino-2-methylphenyl)-8-(2,6-difluorophe- 
nyl)-2-(methylsulfonyl)pyrido[2,3-d]pyrimidin-7(8H)-one 
and 2.2,6,6-tetramethyl-4-piperidinamine: LC-MS m/z 519 
(M+H) + ; 1.8 min (ret time). 
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Example 111 

4-(5-amino-methylphenyl)-8-(2,6-difluorophenyl)-2- 
(4-piperidinylamino)-pyrido[2,3-d]pyrimidin-7(8H)- 
one 




H 



The title compound was prepared as described in Example 
2 from 4-(5-amino-2-methylphenyl)-8-(2,6-difluorophenyl)- 
40 2-(methylsulfonyl)pyrido[2,3-d]pyrimidin-7(8H)-one and 
1 , 1 -dimethy lethyl 4 -amino - 1 -piperidinecarboxy late . 

LC-MS m/z 463 (M+H) + , 1 .73 min (ret time). 

Example 112 

45 

3-(8-(2,6-difluorophenyl)-2-{[2-(dimethylamino) 
ethyl]amino}-7-oxo-7,8-dihydrop)Tido[2,3-d]pyrimi- 
din-4-yl)-N-(4-fluorophenyl)-4-methylbenzamide 

50 




191 
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■continued 




To a solution of 3-[8-(2,6-difluorophenyl)-2-(methylsulfi- 
nyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-N-(4- 
fluorophenyl)-4-methylbenzamide (15 mg, 0.027 mmol) in 
DCM (5 mL) was added N,N-dimethyl-1.2-ethanediamine 
(0.009 mL, 0.083 mmol). The resultant mixture was stirred at 
room temperature overnight. The mixture was concentrated 
under vacuo. Flash chromatography (90% CH 2 Cl 2 /7% 
MeOH/3% NH 4 OH) then provide the title compound (1 1 mg, 
72%). 

LC-MS (ES)m/z573 (M+H) + ; 'H-NMR^DC^) 52.21 (s, 
6H), 2.30 (s, 3H), 2.40 (br. 1H), 2.43 (m, 2H), 3.17 (m, 2H), 
3.55 (br, 1H) ; 6.23 (d, 1H), 6.89 (m, 1H) ; 7.04 (m, 3H), 7.29 
(m, 1H), 7.36 (m, 1H) ? 7.47 (d, 1H), 7.61 (m, 2H), 7.84 (s, 
1H), 8.05 (d, 1H). 

Example 113 

3-{8-(2,6-difluorophenyl)-2-[4-(methylamino)-l- 
piperidinyl]-7-oxo-7,8-dihydropyrido[2,3-d]pyrimi- 
din-4 -y 1 } -4-methy 1-N- ( 1 -methylethy l)benzamide 

113a) 1,1-dimethylethyl {l-[8-(2,6-difluorophenyl)-4-(2- 
methyl -5 -{ [ ( 1 -methy lethy l)amino] carbonyl jpheny l)-7 -oxo- 
7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin-2 -yl] -4- 
piperidinyl}methylcarbamate 



o 




■continued 




The title compound was prepared from 3-[8-(2,6-difluo- 
rophenyl) -2 -(methyl thio)-7-oxo-7. 8-dihydropyrido[2,3 -d] 
pyrimidin-4-yl]-4-methylbenzoic acid by following the pro- 
cedures in Example 19 using 2-propanamine for the amide 
formation and 1,1-dimethylethyl methyl(4-piperidinyl)car- 
bamate for the displacement reaction. LC-MS (ES) m/z 647 
(M+H) + . 



1 13b) 3-{8-(2,6-difluorophenyl)-2-[4-(methylamino)-l-pip- 
eridinyl]-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl}-4- 
methyl -N-( 1 -methy lethyl)benzamide 




60 To a solution of 1 , 1 -dimethy lethy 1 {l-[8-(2,6-difluorophe- 
nyl)-4-(2-methyl-5-{ [(1 -methy lethyl)amino] 
carbonyl jpheny l)-7 -oxo -7,8 -dihy dropyrido [2 , 3 -d] pyrimi- 
din-2 -yl]-4-piperidinyl}methylcarbamate in DCM (2 mL) 
was added TFA (0.03 mL) . The reaction mixture was stirred at 

65 room temperature overnight, quenched with triethyl amine 
(0.5 mL) at -78° C. The residue was mixed with H 2 0 (5.0 
mL). The organic layer was separated and the aqueous layer 
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194 



was extracted with DCM (3x15 mL). The combined organic 
phases were washed with saturated aq. NaCl, dried over 
Na 2 S0 4 , filtered, and concentrated. Purification via a Com- 
biFlash system (90% CH 2 Cl 2 /7% MeOH/3% NH 4 OH) then 
afforded the title compound. 

LC-MS (ES) m/z 547 (M+H) + ; 1 H-NMR(MeOD) 5 1.20 
(m, 2H), 1 .26 (d, 6H), 1 .90 (m, 2H), 2.3 1 (s, 3H), 2.38 (s, 3H), 
2.65 (m, 1H), 2.95 (m, 2H), 3.23 (m, 1H), 4.23 (m, 2H), 6.35 
(d, 1H), 7.25 (t, 2H), 7.50 (d, 1H), 7.52 (d, 1H), 7.62 (m, 1H), 
7.78 (s,lH), 7.93 (d, 1H). 

Example 114 

3-{8-(2,6-difluorophenyl)-2-[4-(methylamino)-l- 
piperidinyl]-7-oxo-7,8-dihydropyrido[2,3-d]pyrimi- 
din-4-yl}-N-(4-fluorophenyl)-4-methylbenzamide 

114a) 1,1-dimethylethyl {l-[8-(2,6-difluorophenyl)-4-(5-{ 20 
[ (4 -fluorophenyl)amino] carbonyl } -2 -methylpheny 1) -7-oxo - 
7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin-2 -yl] -4- 
piperidin)d}methylcarbamate 

25 



30 



35 




CT^N N ^^^^1 0 I 



1 14b) 3-{8-(2,6-difluorophenyl)-2-[4-(methylamino)-l-pip- 

eridinyl]-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl}- 

N-(4-fluorophenyl)-4-methylbenzamide 




50 



55 



To a solution of 3-[8-(2,6-difluorophenyl)-2-(methylsulfi- 
nyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-N-(4- 
fluorophenyl)-4-methylbenzamide (Example 19b, 10 mg, 
0.018 mmol) in DCM (5 mL) was added 1,1-dimethylethyl 
methyl (4 -piperidinyl)carbamate (19 mg, 0.089 mmol). The 
resultant mixture was stirred at room temperature overnight. 
The mixture was concentrated under vacuo. The titled com- 
pound was carried to the next step without purification. LC- 
MS (ES) m/z 699 (M+H) + . 



60 




45 



To a solution of 1 , 1 -dimethylethyl {l-[8-(2,6-difluorophe- 
nyl)-4-(5-{[(4-fluorophenyl)amino]carbonyl}-2-methylphe- 
ny 1) -7 -oxo-7, 8 -dihydropyrido [2,3 -d] pyrimidin-2-y 1] -4 - 
piperidinyljmethylcarbamate in DCM (2 mL) was added 
TFA (0.03 mL). The reaction mixture was stirred at room 
temperature overnight, quenched with triethylamine (0.5 mL) 
at -78° C. The residue was mixed with H 2 0 (5.0 mL). The 
organic layer was separated and the aqueous layer was 
extracted with DCM (3x15 mL). The combined organic 
phases were washed with saturated aq. NaCl, dried over 
Na 2 S0 4 , filtered, and concentrated. Purification via a Com- 
biFlash system (90% CH 2 Cl 2 /7% MeOH/3% NH 4 OH) then 
afforded the title compound (6 mg, 57%, 2 steps). LC-MS 
(ES) m/z 599 (M+H) + ; 1 H-NMR(MeOD) 5 1.29 (m, 2H), 
1 .37 (m, 1H), 1 .95 (m, 2H), 2.39 (s, 3H), 2.45 (s 3 3H), 2.77 (m, 
1H), 2.95 (m, 2H), 3.50 (m, 1H), 6.38 (d, 1H), 7.14 (m, 2H), 
7.25 (m, 2H), 7.52 (d, 1H), 7.62 (m, 2H), 7.71 (m, 2H), 7.92 
(s, 1H), 8.06 (d, 1H). 
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Example 1 1 5 Example 116 



3 - { 8- (2 . 6 -difluoropheny l)-2 - [ [3 - (dimethyl amino) 
propyl] (methyl) amino] -7-oxo-7,8-dihydropyrido [2, 
3-d]pyrimidin-4-yl}-N-(4-fluorophenyl)-4-methyl- 
benzamide 



10 




To a solution of 3-[8-(2,6-difluorophenyl)-2-(methylsulfi- 
nyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-N-(4- 
fluorophenyl)-4-methylbenzamide (15 mg, 0.027 mmol) in 
DCM (5 mL) was added N,N,N'-trimethyl-l,3-propanedi- 55 
amine (0.021 mL, 0.14 mmol). The resultant mixture was 
stirred at room temperature overnight. The mixture was con- 
centrated under vacuo. Flash chromatography (90% CH 2 C1 2 / 
7% MeOH/3% NH 4 OH) then provide the title compound (10 6Q 
mg, 63%). 

LC-MS (ES) m/z 601 (M+H) + ; 1 H-NMR(MeOD) 5 1.62 
(m, 1H), 1.80 (m, 1H), 2.05 (m, 2H), 2.20 (s, 6H), 2.32 (m, 
4H), 2.89 (m, 2H), 3.32 (s, 2H), 6.36 (d, 1H), 7.14 (m, 2H), 65 
7.28 (m, 2H), 7.52 (d, 1H), 7.59 (d, 1H), 7.65 (m, 1H), 7.71 
(m, 2H), 7.92 (s, 1H), 8.06 (d, 1H). 



3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylm- 
ethy l)amino] -7 -oxo -7 ,8-dihy dropyrido [2 ,3 -d] pyrimi- 
din-4-yl } -4-methyl-N-(phenylmethyl)benzamide 

116a) 3-[8-(2,6-difluorophenyl)-2-(methylthio)-7 -oxo-7,8- 
dihydropyrido [2,3 -d]pyrimidin-4-yl] -4-methyl-N-(phenyl- 
methyl)benzamide 



o 




3-[8-(2,6-difluorophenyl)-2-(methylthio)-7-oxo-7,8-di- 
hydropyrido[2,3-d]pyrimidin-4-yl] -4-methylbenzoic acid 
(0.15 g, 0.342 mmol) was dissolved in CH 2 C1 2 (10 mL) and 
stirred under argon at room temperature. N-Benzylamine 
(0.1 1 g, 1.03 mmol) was added followed by EDC (0.082 g, 
0.41 mmol) and HOBT (0.055 g, 0.41 mmol). The reaction 
was stirred overnight. The solvents were pumped off in vacuo, 
and the residue taken up in EtOAc and washed twice with 
H 2 0, once with brine, dried over anhydrous Na 2 S0 4 filtered 
and evaporated. The residue was flash chromatographed on 
silica gel (20 g) eluted with 0- 1 .5% MeOH/CH 2 Cl 2 to give the 
title compound, mp (dec) 124-130° C. LC-MS m/z 529 
(M+H) + , 2.36 min (ret time). 
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116b) 3-[8-(2 ; 6-difluorophenyl)-2-(methylsulfinyl)-7-oxo- 
7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin-4 -yl] -4-methy 1 -N-(phe- 
nylmethyl)benzamide 




3-[8-(2,6-difluorophenyl)-2-(methylthio)-7-oxo-7,8-di- 
hydropyrido [2,3 -d]pyrimidin-4-yl] -4-methyl-N-(phenylm- 
ethyl)benzamide (0.12 g 0.227 mmol) was dissolved in 
CH 2 C1 2 (5 mL) and 50-60% 3-chloroperoxybenzoic acid 
(0. 106 g. 0.34 mmol) was added and the mixture stirred for 10 
min. The solvents were pumped off, and the residue taken up 
in EtOAc and washed with H 2 0, brine, dried over anhydrous 
Na 2 S0 4 filtered and evaporated. The crude product which 
contained a small amount of sulfone, was flashed on silica gel 
(20 g) eluted with a hexane to EtOAc gradient to isolate the 
title compound, mp (dec) 268-270° C LC-MS m/z 545 
(M+H) + ; 1.87 min (ret time). 

116c) 3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylm- 
ethyl)amino] -7-oxo -7, 8 -dihy dropyrido [2, 3 -d]pyrimidin-4- 
y 1 } -4-methy 1 -N-(pheny lmethy l)benzamide 
o 



25 



30 



35 





I 

CH 3 
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-continued 



10 



15 



20 




45 



3 - [8-(2, 6-Difluorophenyl)-2-(methylsulfinyl)-7 -oxo-7, 8- 
dihydropyrido [2,3 -d]pyrimidin-4-yl] -4-methyl-N-(phenyl- 
methyl)benzamide (0.084 g, 0. 154 mmol) and (lH-imidazol- 
2 -y lmethy l)amine dihydrochloride (0.039 g, 0.23 mmol) 
were dissolved in CH 2 C1 2 (5 mL) andtriethylamine (0.7 mL). 
The resulting mixture was stirred under argon at room tem- 
perature overnight. The solvents were pumped off in vacuo, 
and the residue taken up in EtOAc and 1 N NaOH. The 
organic phase was washed with brine, dried over anhydrous 
Na 2 S0 4 filtered and evaporated. The residue was flash chro- 
matographed on silica gel (20 g) eluted with 6:1 :0.05 CH 2 C1 2 : 
isopropanol:NH 4 OH. The material isolated was not pure, and 
was rechromatographed on silica gel (20 g) eluted with 0-5% 
MeOH/CH 2 Cl 2 to give the title compound as a white amor- 
phous solid, mp (dec) 1 85- 1 90° C. LC-MS m/z 578 (M+H) + , 
1.76 min (ret time). 

Example 117 

3-(8-(2,6-difluorophenyl)-2-{[2-(dimethylamino) 
ethyl]amino}-7-oxo-7,8-dihydropyrido[2,3-d]pyrimi- 
din-4 -y 1) -4-methy 1-N- ( 1 -methy lethy l)benzamide 
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-continued 

CH 3 O 



H 3 C 




The title compound was prepared from 3-[8-(2,6-difluo- 
rophenyl)-2-(methylthio)-7 -oxo-7, 8-dihydropyrido [2,3 -d] 
pyrimidin-4-yl]-4-methylbenzoic acid by following the pro- 
cedures in Example 19 using 2-propanamine for the amide 
formation and N,N-dimethyl-l,2-ethanediamine for the dis- 
placement reaction. LC-MS (ES) m/z 521 (M+H) + ; : H-NMR 
(MeOD) 6 1.26 (d, 6H), 2.12 (s, 6H), 2.30 (m, 2H), 2.36 (m, 
5H), 3.27 (m, 2H), 4.23 (m, 1H). 6.38 (d, 1H), 7.25 (m, 2H), 
7.44 (d. 1H), 7.49 (d, 1H), 7.59 (m, 1H), 7.79 (s, 1H), 7.93 (d, 
1H). 

Example 118 

3 - [2 - { [ 3 - (di ethy lamino)propy 1 ] amino } - 8 - (2 , 6- diffuo - 
ropheny l)-7 -oxo -7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl] -4 -methyl -N-(l -methylethyl)benzamide 

1 18a) 3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny l)-7 -oxo -7 , 8-dihydropyrido [2 , 3 -d] pyrimidin-4-yl] - 
4-methylbenzoic acid 



o 
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To the compound 3-[8-(2.6-difluorophenyl)-2-(methyl- 
sulfinyl)-7-oxo-7,8-dihydrop3^rido[2,3-d]pyrimidin-4-yl]-4- 
methylbenzoic acid (600 mg, 1 .32 mmol) in dichloromethane 
. (30 mL) was added N,N-diethyl-l,3-propanediamine (0.624 
mL, 4.0 mol). The mixture was stirred at room temperature 
overnight. Solvent was removed by rotovap. Separation by 
HPLC withTFA afforded the title compound (695 mg, 85%). 
LC-MS m/z 522 (M+H) + . 

10 

1 18b) 3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny 1) -7 -oxo-7 , 8 -dihy dropyrido [2 ,3 -d] py rimidin-4 -yl] - 
4 -methyl -N- ( 1 -methy lethyl)benzamide 




55 

To the compound 3-[2-{[3-(diethylamino)propyl]amino} - 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihy dropyrido [2,3-d]pyri- 

60 midin-4-yl]- 4-methylbenzoic acid (40 mg, 0.074 mmol) in 
dichloromethane (2 mL) were added HBTU (30 mg, 0.079 
mmol) and isopropylamine (0.032 mL. 0.37 mmol). The mix- 
ture was stirred at r.t. overnight. Solvent was removed by 

65 rotovap. Separation by chromatography (90% methylene 
chloride/7% MeOH/3% ammonia) afforded the title com- 
pound (22 mg, 51%). LC-MS m/z 563 (M+H) + 
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Example 119 



3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
rophenyl)-7-oxo-7,8-dihydropyrido [2,3 -d]pyrimidin- 
4-yl] -N,4-dimethylbenzamide 




10 



15 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
20 8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (40 mg, 0.074 mmol) in 
dichloromethane (2 mL) were added HBTU (30 mg, 0.079 
mmol) and dimethylamine (0.185 mL, 0.37 mmol, 2.0M soln 
in THF). The mixture was stirred at rt overnight. Solvent was 
2 5 removed by rotovap. Separation by chromatography (90% 
methylene chloride/7% MeOH/3% ammonia) afforded the 
title compound (42 mg, 99%). LC-MS m/z 549 (M+H) + . 



30 



Example 121 

3 -[2 - { [3- (diethy lamino)propy 1] amino } - 8 -(2, 6-difluo- 
ropheny 1) -7 -oxo-7 , 8 -dihy dropyrido [2,3 -d] pyrimidin- 
4-yl] -N- [2 -hydroxy- 1 -(hydroxymethyl)ethyl] -4-me- 
thylbenzamide 



To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (40 mg, 0.074 mmol) in 
dichloromethane (2 mL) were added HBTU (30 mg, 0.079 
mmol) andmethylamine (0. 185 mL, 0.37 mmol, 2.0M soln in 
THF). The mixture was stirred at rt overnight. Solvent was 
removed by rotovap. Separation by chromatography (90% 
methylene chloride/7% MeOH/3% ammonia) afforded the 
title compound (32 mg, 78%). LC-MS m/z 535 (M+H) + 

Example 120 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny l)-7-oxo -7 ,8 -dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl] -N,N.4-trimethylbenzamide 




203 



To the compound 3-[2-{[3-(diethylaniino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (40 mg, 0.074 mmol) in 
THF (2 mL) were added HBTU (30 mg, 0.079 mmol) and 
serinol (35 mg, 0.37 mmol). The mixture was stirred at rt 
overnight. Solvent was removed by rotovap. Separation by 
HPLC with TFA, followed by neutralization with SPE amine 
cartridge afforded the title compound (40 mg. 88%). 

LC-MS m/z 595 (M+H) + . 

Example 122 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny l)-7-oxo -7 , 8-dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl]-4-methyl-N-propylbenzamide 



US 7,678,801 B2 

204 

Example 123 

N-butyl -3 - [2- { [3 -(diethyl amino)propy 1] amino } -8 - (2, 
6 -difluoropheny 1) -7-oxo -7 , 8-dihy dropyrido [2 ,3-d] 
pyrimidin-4-yl]-4-methylbenzamide 

o 





35 



45 



50 



To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihy dropyrido [2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (40 mg, 0.074 mmol) in 
methylene chloride (2 mL) were added HBTU (30 mg, 0.079 
mmol) and butylamine (0.038 mL, 0.37 mmol). The mixture 
was stirred at rt overnight. Solvent was removed by rotovap. 
Separation by HPLC with TFA, followed by neutralization 
with SPE amine cartridge afforded the title compound (29 
mg, 66%). LC-MS m/z 577 (M+H) + . 

Example 124 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny 1) -7 -oxo- 7 , 8 -dihy dropyrido [2 , 3 -d] py rimidin- 
4-yl]-4-methyl-N-(2-methylpropyl)benzamide 



To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (40 mg, 0.074 mmol) in 
THF (2 mL) were added HBTU (30 mg, 0.079 mmol) and 
propylamine (0.031 mL, 0.37 mmol). The mixture was stirred 
at rt overnight. Solvent was removed by rotovap. Separation 
by HPLC with TFA, followed by neutralization with SPE 
amine cartridge afforded the title compound (16 mg, 37%). 

LC-MS m/z 563 (M+H) + . 
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-continued 

o 




To the compound 3-[2-{[3-(diethylaniino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (40 mg, 0.074 mmol) in 
methylene chloride (2 mL) were added HBTU (30 mg, 0.079 
mmol) and isobutylamine (0.038 mL. 0.37 mmol). The mix- 
ture was stirred at rt overnight. Solvent was removed by 
rotovap. Separation by HPLC with TFA, followed by neutral- 
ization with SPE amine cartridge afforded the title compound 
(19 mg, 43%). LC-MS m/z 577 (M+H)\ 

Example 125 

N-cyclopentyl-3-[2-{[3-(diethylamino)propyl] 
amino}-8-(2 ? 6-difluorophenyl)-7-oxo-7,8-dihydropy- 
rido [2 ,3 -d] pyrimidin-4-yl] -4-methylbenzamide 



o 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 



'8,801 B2 

206 

midin-4-yl]-4-methylbenzoic acid (40 mg, 0.074 mmol) in 
methylene chloride (2 mL) was bubbled with nitrogen for 5 
min, then it was added HBTU (30 mg, 0.079 mmol) and 
cyclopentylamine (0.038 mL, 0.37 mmol). The mixture was 
5 stirred at rt overnight. Solvent was removed by rotovap. Sepa- 
ration by HPLC with TFA, followed by neutralization with 
SPE amine cartridge afforded the title compound (21 mg, 
47%). LC-MS m/z 589 (M+H) + . 

10 

Example 126 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny 1) -7 -oxo- 7 , 8 -dihy dropyrido [2 , 3 -d] py rimidin- 
1 5 4 -yl] -N-(l , 1 -dimethylethy 1) -4 -methy lbenzamide 



20 

O 




55 



To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2, 6-difluoropheny l)-7-oxo -7, 8-dihy dropyrido [2, 3-d] pyri- 

60 midin-4-yl]-4-methylbenzoic acid (40 mg, 0.074 mmol) in 
methylene chloride (2 mL) were added HBTU (30 mg, 0.079 
mmol) and t-butylamine (0.040 mL, 0.37 mmol). The mixture 
was stirred at rt overnight. Solvent was removed by rotovap. 

65 Separation by HPLC with TFA, followed by neutralization 
with SPE amine cartridge afforded the title compound (39 
mg, 88%). LC-MS m/z 577 (M+H) + . 
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Example 127 



3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny l)-7 -oxo -7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl]-N-(2,2-dimethylpropyl)-4-methylbenzamide 




10 



15 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
20 8-(2,6-difluorophenyl)-7-oxo-7,8-dihy dropyrido [2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (40 mg, 0.074 mmol) in 
methylene chloride (2 mL) were added HBTU (30 mg, 0.079 
mmol) and (2,2,2-trifluoroethyl)amine (0.031 mL, 0.37 
mmol). The mixture was stirred at rt overnight. Solvent was 
2 5 removed by rotovap. Separation by HPLC with TFA, fol- 
lowed by neutralization with SPE amine cartridge afforded 
the title compound (37 mg, 80%). LC-MS m/z 603 (M+H) + . 



30 



Example 129 

3 - [2 - { [3 - (di ethy lamino jpropy 1 ] amino } - 8 - ( 2 , 6 - difluo - 
ropheny 1) -7 -oxo-7 , 8 -dihy dropyrido [2,3 -d] pyrimidin- 
4-yl] -N-ethyl-4-methylbenzamide 



To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difmorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (40 mg, 0.074 mmol) in 
methylene chloride (2 mL) were added HBTU (30 mg, 0.079 
mmol) and (2,2-dimethylpropyl)amine (0.045 mL, 0.37 
mmol). The mixture was stirred at rt overnight. Solvent was 
removed by rotovap. Separation by HPLC with TFA, fol- 
lowed by neutralization with SPE amine cartridge afforded 
the title compound (39 mg, 86%). LC-MS m/z 591 (M+H)\ 

Example 128 

3- [2-{[3 -(diethylamino)propyl] amino } -8-(2,6-difluo- 
rophenyl)-7-oxo-7,8-dihy dropyrido [2,3 -d]pyrimidin- 
4 -yl] -4-methy 1 -N-(2 ,2 ,2 -trifluoroethy l)benzamide 





To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]p)^ri- 
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midin-4-yl]-4-methylbenzoic acid (40 mg, 0.074 mmol) in 
methylene chloride (2 mL) were added HBTU (30 mg, 0.079 
mmol) and ethylamine (0.19 mL. 0.37 mmol, 2.0M soln in 
THF). The mixture was stirred at rt overnight. Solvent was 
removed by rotovap. Separation by chromatography (90% 
methylene chloride/7% MeOH/3% ammonia) afforded the 
title compound (17 mg, 40%). LC-MS m/z 549 (M+H) + . 

Example 130 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny l)-7 -oxo -7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl]-N-[(l R> 1 ,2-dimethylpropyl] -4-methylbenza- 
mide 



o 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (31 mg, 0.06 mmol) in 
DMF (0.5 mL) were added HBTU (27 mg, 0.072 mmol), 
triethylamine (16.9 uL, 0.12 mmol) and (2 R)- 3 -methyl -2- 
butanamine (1 0.5 uL, 0.09 mmol). The mixture was stirred at 
rt overnight. Separation by HPLC with TFA, followed by 
neutralization with SPE amine cartridge afforded the title 
compound (14 mg, 40%). LC-MS m/z 591 (M+H) + . 
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Example 131 

3 - [2 - { [3 - (di ethy lamino )propy 1 ] amino }-8-(2,6 - difluo - 
ropheny 1) -7 -oxo-7 , 8 -dihy dropyrido [2,3 -d] pyrimidin- 
4-yl]-N-[(lS)-l,2-dimethylpropyl]-4-methylbenza- 
mide 



o 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihy dropyrido [2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (31 mg, 0.06 mmol) in 

40 DMF (0.5 mL) were added HBTU (27 mg, 0.072 mmol), 
triethylamine (16.9 uL, 0.12 mmol) and (2S)-3 -methyl -2- 
butanamine (10.5 uL, 0.09 mmol). The mixture was stirred at 
rt overnight. Separation by HPLC with TFA, followed by 
neutralization with SPE amine cartridge afforded the title 

45 compound (14 mg, 40%). LC-MS m/z 591 (M+H) + . 

Example 132 

N-(cyclopentylmethyl)-3 -[2- { [3 -(diethylamino)pro- 
pyl] amino } -8 -(2 , 6 -difluoropheny 1)- 7 -oxo-7, 8-dihy- 
dropyrido[2,3 -d]pyrimidin-4-yl] -4-methylbenza- 
50 midetrifluoroacetate 



o 
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-continued 

o 




To the compound 3-[2-{[3-(diethylaniino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and 1 -cyclopentylmetha- 
namine (9.9 mg, 0.1 mmol). The mixture was stirred at rt 
overnight. Separation by HPLC with TFA, afforded the title 
compound (10 mg, 33%). LC-MS m/z 603 (M+H) + . 

Example 133 

3- [2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
rophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin- 

4- yl] - N-(2 - fmoroethy 1) - 4 -methylbenzami detrifluoro- 

acetate 



o 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
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midin-4-yl]-4-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and 2-fluoroethanamine 
hydrochloride (10 mg, 0.1 mmol). The mixture was stirred at 
3 rt overnight. Separation by HPLC with TFA, afforded the title 
compound (9 mg, 32%). LC-MS m/z 567 (M+H) + . 



Example 134 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny 1) -7 -oxo-7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin- 
4 -yl] -4-methy 1 -N- [2 - (methy loxy)ethy l]benzamidetri- 
fluoroacetate 



o 




55 



To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
60 8-(2,6-difluorophenyl)-7-oxo-7,8-dihy dropyrido [2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and 2 -(methyl oxy)etha- 
65 namine (8.6 uL, 0.1 mmol). The mixture was stirred at rt 
overnight. Separation by HPLC with TFA, afforded the title 
compound (11 mg, 38%). LC-MS m/z 579 (M+H) + . 
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Example 135 

N-(cyclohexylmethyl)-3- [2-{ [3 -(diethylamino)pro- 
py 1] amino } -8 - (2 , 6 -difluoropheny 1) -7 -oxo-7, 8 -dihy- 
dropyrido [2,3-d]pyrimidin-4-yl] -4-methylbenza- 
midetrifluoroacetate 



o 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and (cyclohexylmethyl) 
amine (13.0 uL, 0.1 mmol). The mixture was stirred at rt 
overnight. Separation by HPLC with TFA, afforded the title 
compound (10 mg, 32%). LC-MS m/z 617 (M+H) + . 

Example 136 

3 - [2 - { [ 3 - (di ethy lamino)propy 1 ] amino } - 8 - (2, 6- difluo- 
ropheny l)-7-oxo-7,8-dihydropyrido [2,3 -d]pyrimidin- 
4-yl] -4-methyl-N-[(5 -methyl-2-furanyl)methyl]ben- 
zamide trifluoroacetate 



o 
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-continued 

o 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
2Q 8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) was added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and [(5-memyl-2-fura- 
nyl)methyl] amine (11.2 uL, 0.1 mmol). The mixture was 
25 stirred at rt overnight. Separation by HPLC with TFA, 
afforded the title compound (13 mg, 42%). LC-MS m/z 615 
(M+H) + . 

Example 137 

30 N-cyclobutyl-3-[2-{ [3- (diethyl amino)propyl] 

amino}-8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropy- 
rido[2,3-d]pyrimidin-4-yl]-4-methylbenzamide trif- 
luoroacetate 




65 



To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8 -(2, 6-difluoropheny l)-7-oxo -7,8-dihy dropyrido [2, 3-d] p)^ri - 
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midin-4-yl]-4-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and cyclobutylamine (8.5 
uL, 0. 1 mmol). The mixture was stirred at rt overnight. Sepa- 
ration by HPLC with TFA, afforded the title compound (10 
mg, 35%). LC-MS m/z 575 (M+H) + . 

Example 138 

N-(cyclopropylmethyl)-3-[2-{[3-(diethylamino)pro- 
py 1] amino } -8 - (2 , 6 -difluoropheny 1) -7 -oxo-7, 8 -dihy- 
dropyrido[2,3 -d]pyrimidin-4-yl] -4-methylbenzamide 
trifluoroacetate 
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Example 139 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 





To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and (cyclopropylmethyl) 
amine (10.3 uL, 0.1 mmol). The mixture was stirred at rt 
overnight. Separation by HPLC with TFA, afforded the title 
compound (9 mg, 31%). LC-MS m/z 575 (M+H) + . 



ropheny 1) -7 -oxo-7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl] -4 -methyl -N- (2-thienylmethy l)benzamide trif- 
luoroacetate 




45 



50 



To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihy dropyrido [2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and (2-thienylmethyl) 
amine (15.1 uL, 0.1 mmol). The mixture was stirred at rt 
overnight. Separation by HPLC with TFA, afforded the title 
compound (11 mg, 36%). LC-MS m/z 617 (M+H) + . 

Example 140 

3 - [2 - { [3 - (di ethy lamino )propy 1 ] amino }-8-(2,6- difluo - 
ropheny 1) -7 -oxo- 7 , 8 -dihy dropyrido [2 , 3 -d] py rimidin- 
4-yl] -N.N-diethyl-4-methylbenzamide trifluoroac- 
etate 
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-continued 

o 




To the compound 3-[2-{[3-(diethylaniino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and diethyl amine (7.4 
uL, 0. 1 mmol). The mixture was stirred at rt overnight. Sepa- 
ration by HPLC with TFA, afforded the title compound (7 mg, 
24%). LC-MS m/z 577 (M+H) + . 

Example 141 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
rophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin- 
4 -y 1] -4 -methy l-N-(tetrahydro -2H-pyran-4-y lmethy 1) 
benzamide trifluoroacetate 



o 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2 ; 6-difluorophenyl)-7-oxo-7 7 8-dihydropyrido[2 3 3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (26 mg, 0.05 mmol) in 
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DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and (tetrahydro-2H-py- 
ran-4-y lmethy l)amine (1 5.4 uL, 0.1 mmol). The mixture was 
stirred at rt overnight. Separation by HPLC with TFA, 
3 afforded the title compound (8 mg, 26%). LC-MS m/z 617 
(M+H) + . 

Example 142 

10 

3 - [2 - { [3- (diethy lamino)propy 1] amino } - 8 -(2, 6-difluo- 
ropheny 1) -7 -oxo-7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin- 

4 -y 1] -4 -methy l-N-(tetrahydro-2-mrany lmethyl)ben- 

zamide trifluoroacetate 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihy dropyrido [2,3-d]p)^ri- 

60 midin-4-yl]-4-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and (tetrahydro-2-fura- 
nylmethyl)amine (10.3 uL, 0.1 mmol). The mixture was 

65 stirred at rt overnight. Separation by HPLC with TFA 
afforded the title compound (9 mg, 30%). LC-MS m/z 605 
(M+H) + . 



US 7,1 

219 

Example 143 

N-cyclohexyl-3- [2-{ [3-(diethylamino)propyl] 
amino}-8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropy- 
rido [2 ,3 -d] pyrimidin-4-yl] -4-methylbenzamide 



o 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and cyclohexanamine 
(1 1 .5 uL, 0.1 mmol). The mixture was stirred at rt overnight. 
Separation by HPLC with TFA, followed by neutralization 
with SPE amine cartridge afforded the title compound (9 mg, 
30%). LC-MS m/z 603 (M+H)\ 

Example 144 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny l)-7-oxo -7 ,8-dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl] -N- [2-(ethylthio)ethyl] -4-methylbenzamide 



o 
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■continued 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
20 8-(2, 6-difluoropheny l)-7-oxo -7, 8-dihy dropyrido [2, 3-d] p)^ri - 
midin-4-yl]-4-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and [2-(ethylthio)ethyl] 
amine hydrochloride (14.2 mg, 0.1 mmol). The mixture was 
25 stirred at rt overnight. Separation by HPLC with TFA, fol- 
lowed by neutralization with SPE amine cartridge afforded 
the title compound (7 mg, 23%). LC-MS m/z 607 (M+H) + . 

Example 145 

30 

N-(2-cyanoethyl)-3-[2-{[3-(diethylamino)propyl] 
amino}-8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropy- 
rido [2 ,3 -d] pyrimidin-4 -yl] -4-methylbenzamide 




65 



To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8 -(2, 6-difluoropheny l)-7-oxo -7,8-dihy dropyrido [2, 3-d] pyri - 
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midin-4-yl]-4-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and 3-aminopropaneni- 
trile hydrochloride (9.3 mg, 0.1 mmol). The mixture was 
stirred at rt overnight. Separation by HPLC with TFA, fol- 
lowed by neutralization with SPE amine cartridge afforded 
the title compound (6 mg, 21%). LC-MS m/z 560 (M+H) + 

Example 146 

3- [2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny l)-7 -oxo -7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin- 

4- yl]-N-[2-(lH-imidazol-4-yl)ethyl]-4-methylbenza- 

mide 
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Example 147 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny 1) -7 -oxo- 7 , 8 -dihy dropyrido [2 , 3 -d] py rimidin- 
4-yl]-4-methyl-N-phenylbenzamide 






45 



50 



To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2, 6-difluoropheny l)-7-oxo -7, 8-dihy dropyrido [2, 3-d] pyri- 
midin-4-yl]-4-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and aniline (9.1 uL, 0.1 
mmol). The mixture was stirred at rt overnight. To the mixture 
was added 5 mL dichloromethane and 2 mL water, stirred for 
3 min. The organic layer was loaded onto the silica gel col- 
umn. Chromatography (90% methylene chloride/7% MeOH/ 
3% ammonia) afforded the title compound (9 mg, 30%). 
LC-MS m/z 597 (M+H) + . 

Example 148 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny 1) -7 -oxo- 7 , 8 -dihy dropyrido [2 , 3 -d] py rimidin- 
4 -yl] -4-methy 1 -N- [( 1 R) - 1 -pheny lethyl] benzamide 



To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and [2-(lH-imidazol-4- 
yl)ethyl] amine (22.2 mg, 0.2 mmol). The mixture was stirred 
at rt overnight. Separation by HPLC with TFA, followed by 
neutralization with SPE amine cartridge afforded the title 
compound (26 mg, 85%). LC-MS m/z 615 (M+H) + . 
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10 



15 



DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21 . 1 uL, 0. 1 5 mmol) and [(1 S)- 1 -phenylethyl] 
amine (12.9 uL, 0.1 mmol). The mixture was stirred at rt 
overnight. Separation by HPLC with TFA, followed by neu- 
tralization with SPE amine cartridge afforded the title com- 
pound (14 mg, 45%). LC-MS m/z 625 (M+H) + . 

Example 150 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny 1) -7 -oxo-7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl] -2-methyl-N-l ,3-thiazol-2-ylbenzamide 

150a) 4-cMoro-8-(2,6-dinuorophenyl)-2-(methylsulfinyl) 
pyrido[2,3-d]pyrimidin-7(8H)-one 

CI 



To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (2 1 . 1 uL, 0 . 1 5 mmol) and [ (1 R) - 1 -phenylethyl] 
amine (12.9 uL, 0.1 mmol). The mixture was stirred at rt 
overnight. Separation by HPLC with TFA, followed by neu- 
tralization with SPE amine cartridge afforded the title com- 
pound (14 mg, 45%). LC-MS m/z 625 (M+H) + . 

Example 149 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny l)-7 -oxo -7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl] -4-methyl -N- [( 1 S) - 1 -phenylethyl] benzamide 




30 




To the compound 4-chloro-8-(2,6-difluorophenyl)-2-(me- 
thylthio)pyrido[2,3-d]pyrimidin-7(8H)-one (1.70 g, 5.0 
mmol) in dichloromethane (100 mL) was added mCPBA 
(1.16 g, 7.5 mmol). The mixture was stirred at rt for 10 min. 
40 Chromatography with hexane/ethyl acetate afforded the title 
compound (1.59 g, 89%). LC-MS m/z 356 (M+H) + . 

1 50b) 4-chloro-2-{[3-(diethylamino)propyl]amino}-8-(2,6- 
difluorophenyl)p)Tido[2,3-d]pyrimidin-7(8H)-one 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 65 To the compound 4-chloro-8-(2,6-difluorophenyl)-2-(me- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- thylsulnnyl)-pyrido[2,3-d]pyrimidin-7(8H)-one (1.59 g, 
midin-4-yl]-4-methylbenzoic acid (26 mg, 0.05 mmol) in 4.47 mmol) in dichloromethane (89.4 mL) were added N,N- 
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diethyl -1, 3 -propanediamine (0.845 mL, 5.36 mol) and tri- 
ethylamine (1 .26 uL, 8.94 mmol). The mixture was stirred at 
rt overnight. Some white precipitate was formed during the 
reaction. Filtration followed by wash with ethyl acetate/di- 
choromethane/methnol afforded the title compound (1 .028 g, 
60%). 

LC-MS m/z 383 (M+H) + . 

1 50c) 3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
rophenyl)-7-oxo -7 , 8 -dihy dropyrido [2 , 3 -d] pyrimidin-4-yl] - 
2-methylbenzoic acid 
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-continued 



10 




15 




20 



25 



30 



To the compound 3-[2-{[3-(diethylamino)prop)d]amino}- 
8 -(2, 6-difluoropheny l)-7-oxo -7 ,8-dihy dropyrido [2, 3-d] pyri - 
midin-4-yl] -2-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and l,3-thiazol-2-amine 
(10.0 mg, 0. 1 mmol). The mixture was stirred at rt overnight. 
Separation by HPLC with TFA, followed by neutralization 
with SPE amine cartridge afforded the title compound (9 mg, 
30%). LC-MS m/z 604 (M+H) + . 

Example 151 

3 - [2 - { [3- (diethy lamino)propy 1] amino } - 8 -(2, 6-difluo- 
ropheny 1) -7 -oxo-7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl]-2-methyl-N-phenylbenzamide 



To the compound 4-chloro-2-{[3-(diethylamino)propyl] 
amino } -8 -(2, 6-difluorophenyl )pyrido [2,3 -d]pyrimidin-7 
(8H)-one (176 mg, 0.418 mmol) in dioxane (4.5 mL) and 
water (1.5 mL) was added 2-methyl-3-(4,4,5.5-tetramethyl- 
l,3,2-dioxaborolan-2-yl)benzoic acid (173 mg, 0.626 mol), 
potassium carbonate (289 mg, 2.09 mmol) and tetrakis(triph- 
enylphosphine)palladium(O) (24.2 mg, 0.0259 mmol). The 
mixture was heated with microwave at 150° C. for 15 min. 
The mixture was filtered. Separation by HPLC with TFA 
afforded the title compound (238 mg, 99%). LC-MS m/z 522 
(M+H) + . 

150d) 3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny l)-7 -oxo -7 , 8 -dihy dropyrido [2 , 3 -d] pyrimidin-4-yl] - 
2-methyl-N-l,3-thiazol-2-ylbenzamide 
O 





To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]p)^ri- 
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midin-4-yl]-2-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and aniline (9.1 uL, 0.1 
mmol) . The mixture was stirred at rt overnight. Separation by 
HPLC with TFA, followed by neutralization with SPE amine 
cartridge afforded the title compound (1 8 mg. 60%). 
LC-MS m/z 597 (M+H) + . 

Example 152 

3-[2-{[3-(di ethy lamino)propy 1 ] amino } - 8 - (2 , 6- difluo - 
rophenyl)-7-oxo-7,8-dihydropyrido [2,3 -d]pyrimidin- 
4-yl]-N-(4-fluorophenyl)-2-methylbenzamide 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-2-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and 4-fluoroaniline (9.6 
uL, 0. 1 mmol). The mixture was stirred at rt overnight. Sepa- 
ration by HPLC with TFA, followed by neutralization with 
SPE amine cartridge afforded the title compound (14 mg, 
46%). 

LC-MS m/z615(M+H) + . 
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Example 153 



3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny 1 ) -7 -oxo-7 , 8 -dihy dropyrido [2,3 -d] pyrimidin- 
4 -y 1] -2 -methy 1-N-propylbenzamide 




45 



50 



To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihy dropyrido [2,3-d]pyri- 
midin-4-yl]-2-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0. 1 5 mmol) and propylamine (8.2 uL, 
0.1 mmol). The mixture was stirred at rt overnight. Separation 
by HPLC with TFA, followed by neutralization with SPE 
amine cartridge afforded the title compound (15 mg, 53%). 

LC-MS m/z 563 (M+H) + . 

Example 154 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny 1) -7 -oxo-7 , 8 -dihy dropyrido [2 ,3 -d] py rimidin- 
4 -yl] -2-methyl -N-(2-methylpropy l)benzamide 
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-continued 

o 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-2-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0. 1 5 mmol) and isobutylamine (1 1 0.0 
uL, 0.11 mmol). The mixture was stirred at rt overnight. 
Separation by HPLC with TFA, followed by neutralization 
with SPE amine cartridge afforded the title compound (12.6 
mg, 44%). LC-MS m/z 577 (M+H) + . 

Example 155 

N-cyclopropyl-3 -[2- { [3 -(diethylamino)propyl] 
amino} -8 -(2, 6-difluorophenyl )-7-oxo-7, 8 -dihydropy- 
rido[2,3-d]pyrimidin-4-yl]-2-methylbenzamide 



o 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
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midin-4-yl]-2-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and cyclopropylamine 
. (6.9 uL, 0.1 mmol). The mixture was stirred at rt overnight. 
Separation by HPLC with TFA, followed by neutralization 
with SPE amine cartridge afforded the title compound (13.5 
mg, 48%). LC-MS m/z 561 (M+H) + 

Example 156 

N-(cyanomethyl)-3- [2-{ [3 -(diethylamino)propyl] 
amino}-8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropy- 
1 5 rido [2 ,3 -d] pyrimidin-4 -yl] - 2-methy lbenzamide 



20 

o 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2 5 3-d]pyri- 

60 midin-4-yl]-2-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and aminoacetonitrile 
(9.3 mg, 0.1 mmol). The mixture was stirred at rt overnight. 

65 Separation by HPLC with TFA, followed by neutralization 
with SPE amine cartridge afforded the title compound (9.1 
mg, 33%). LC-MS m/z 560 (M+H) + 
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Example 157 

N-(2-amino-2-oxoethyl)-3 -[2- { [3 -(diethyl amino) 
propyl] amino } - 8 -(2 , 6 -difluoropheny l)-7 -oxo -7,8- 
dihy dropyrido [2,3-d]pyrimidin-4-yl] -4-methylbenza- 
mide 



o 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (26 mg, 0.05 mmol) in 
DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and glycinamide (11.1 
mg, 0.1 mmol). The mixture was stirred at rt overnight. Sepa- 
ration by HPLC with TFA, followed by neutralization with 
SPE amine cartridge afforded the title compound (9 mg, 
31%). 



LC-MS m/z 578 (M+H) + . 
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Example 158 

3 - [2 - { [3 - (di ethy lamino )propy 1 ] amino }-8-(2,6 - difluo - 
ropheny 1) -7 -oxo- 7 , 8 -dihy dropyrido [2 , 3 -d] py rimidin- 
4-yl] -4-methyl-N- [2 -(methyl amino) -2-oxoethyl] 
benzamide 



o 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihy dropyrido [2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (26 mg, 0.05 mmol) in 

40 DMF (0.5 mL) were added HBTU (28 mg, 0.075 mmol), 
triethylamine (21.1 uL, 0.15 mmol) and N -methylglycina- 
mide (12.5 mg, 0.1 mmol). The mixture was stirred at rt 
overnight. Separation by HPLC with TFA, followed by neu- 
tralization with SPE amine cartridge afforded the title com- 

45 pound (9 mg, 30%). LC-MS m/z 592 (M+H)\ 

Example 159 

3 - [2 - { [3 - (di ethy lamino jpropy 1 ] amino } - 8 -( 2 , 6- difluo - 
ropheny 1) -7 -oxo- 7 , 8 -dihy dropyrido [2,3 -d] pyrimidin- 
50 4 -y 1] -4 -methy l-N-3 -pyridinylbenzamide 



o 
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■continued 




To the compound 3-[2-{[3-(diethylaniino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (31.3 mg, 0.06 mmol) in 
DMF (0.5 mL) were added HBTU (27.3 mg, 0.072 mmol), 
triethylamine (16.9 uL, 0.12 mmol) and 3-aminopyridine 
(1 1 .3 mg, 0.08 mmol). The mixture was stirred at rt overnight. 
Separation by HPLC with TFA, followed by neutralization 
with SPE amine cartridge afforded the title compound (3.3 
mg, 9%). LC-MS m/z 598 (M+H) + . 

Example 1 60 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny l)-7-oxo -7 ,8-dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl]-N-(4-fluorophenyl)-4-methylbenzamide 



o 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
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midin-4-yl]-4-methylbenzoic acid (31.3 mg, 0.06 mmol) in 
DMF (0.5 mL) were added HBTU (27.3 mg, 0.072 mmol), 
triethylamine (1 6.9 uL, 0. 1 2 mmol) and 4-fluoroaniline (8.64 
. uL. 0.08 mmol). The mixture was stirred at rt overnight. 
Separation by HPLC with TFA, followed by neutralization 
with SPE amine cartridge afforded the title compound (10 
mg, 27%). LC-MS m/z 615 (M+H) + 

Example 161 

N-cyclopropyl-3-[2-{[3-(diethylamino)propyl] 
15 amino} -8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropy- 
rido [2 ,3 -d] pyrimidin-4 -yl] -4-methy lbenzamide 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihy dropyrido [2,3-d]p)^ri- 

60 midin-4-yl]-4-methylbenzoic acid (31.3 mg, 0.06 mmol) in 
DMF (0.5 mL) were added HBTU (27.3 mg, 0.072 mmol), 
triethylamine (16.9 uL, 0.12 mmol) and cyclopropylamine 
(6.24 uL, 0.08 mmol). The mixture was stirred at rt overnight. 

65 Separation by HPLC with TFA, followed by neutralization 
with SPE amine cartridge afforded the title compound (10 
mg, 30%). LC-MS m/z 562 (M+H) + 
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Example 1 62 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
rophenyl)-7-oxo -7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl] -4-methyl-N-(l -methylpropyl)benzamide 



o 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8 -(2, 6-difluorophenyl)-7-oxo-7,8-dihy dropyrido [2,3 -d]pyri- 
midin-4-yl]-4-methylbenzoic acid (31.3 mg, 0.06 mmol) in 
DMF (0.5 mL) were added HBTU (27.3 mg, 0.072 mmol), 
triethylamine (16.9 uL, 0.12 mmol) and sec-butylamine 
(12.12 uL, 0.08 mmol). The mixture was stirred at rt over- 
night. Separation by HPLC with TFA, followed by neutral- 
ization with SPE amine cartridge afforded the title compound 
(3.2 mg, 9%). LC-MS m/z 577 (M+H) + . 

Example 1 63 

3 -[8-(2, 6 -difluorophenyl )-2 -(4-methyl- 1 ,4'-bipiperi- 
din- 1 *-yl)-7-oxo -7, 8-dihy dropyrido [2,3 -d]pyrimidin- 
4-yl] -4-methyl-N-(l -methylethyl)benzamide 

163a) 4-chloro-8-(2,6-difluorophenyl)-2-(4-methyl-l,4'-bi- 
piperidin-r-yl)pyrido[2,3-d]pyrimidin-7(8H)-one 

ci 
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■continued 

Cl 



10 




To the compound 4-chloro-8-(2,6-difluorophenyl)-2-(me- 
15 thylsulflnyl)pyrido[2,3-d]pyriniidin-7(8H)-one (1.39 g, 3.9 
mmol) in dichloromethane (80 mL) were added 4-methyl-l, 
4'-bipiperidine (0.75 g, 5.85 mol) and triethylamine (1.03 
mL, 1 1 .7 mmol). The mixture was stirred at -20° C. over- 
20 night. Filtration followed by concentration, the crude was 
purified with flash chromatography to afford the title com- 
pound (0.904 g, 51%). LC-MS m/z 474 (M+H) + . 

1 63b) 3-[8-(2,6-difluorophenyl)-2-(4-methyl-l ,4'-bipiperi- 
25 din-l'-yl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]- 
4-methylbenzoic acid (GSK1080365A) 



ci 




To the compound 4-chloro-8-(2,6-difluorophenyl)-2-(4- 
55 methyl-1 ,4'-bipiperidin- 1 '-yl)pyrido[2,3-d]pyrimidin-7 
(8H)-one (47.5 mg, 0. 1 mmol) in dioxane (3 mL) and water (1 
mL) were added 6-methyl-3-(4,4,5,5-tetramethyl-l,3,2-di- 
oxaborolan-2-yl)benzoic acid (38.4 mg, 0.15 mol), potas- 
60 sium carbonate (83 mg, 0.6 mmol) and tetrakis(triph- 
enylphosphine)palladium(O) (4.6 mL, 0.005 mmol). The 
mixture was heated with microwave at 150° C. for 15 min. 
The mixture was concentrated, & then added was DMSO 
65 (0.75 mL) and water (0.25 mL). Separation by HPLC 
afforded the title compound (39 mg, 68%). LC-MS m/z 574 
(M+H) + . 
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163c) 3-[8-(2,6-difluorophenyl)-2-(4-methyl-l,4'-bipiperi- 
din-1 ' -y 1) -7 -oxo -7, 8 -dihydropy rido [2,3 - d] pyrimidin-4-yl] - 
4-methyl-N-(l-methylethyl)benzamide 




10 



15 




20 



25 



30 



To the compound 3-[8-(2,6-difluorophenyl)-2-(4-methyl- 
l,4'-bipiperidin-r-yl)-7-oxo-7.8-dihydropyrido[2.3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (31.6 mg, 0.055 mmol) in 
DMF (0.5 mL) were added HBTU (25 mg, 0.066 mmol), 
triethylamine (15.5 uL, 0.11 mmol) and methylamine (41.3 
uL, 0.0825 mmol, 2M soln in THF). The mixture was stirred 
at rt overnight. Separation by HPLC with TFA, followed by 
neutralization with SPE amine cartridge afforded the title 
compound (7.2 mg, 22%). LC-MS m/z 587 (M+H) + . 

Example 165 

3-[8-(2 ; 6-difluorophenyl)-2-(4-methyl-l,4'-bipiperi- 
din-r-yl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin- 
4 -y 1] -N,N, 4 -trimethy lbenzamide 



To the compound 3-[8-(2,6-difluorophenyl)-2-(4-methyl- 
l,4'-bipiperidin-r-yl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (31 .6 mg, 0.055 mmol) in 
DMF (0.5 mL) were added HBTU (25 mg, 0.066 mmol), 
triethylamine (15.5 uL, 0. 1 1 mmol) and isopropylamine (7.03 
uL, 0.0825 mmol). The mixture was stirred at rt overnight. 
Separation by HPLC with TFA, followed by neutralization 
with SPE amine cartridge afforded the title compound (16.4 
mg, 48.5%). LC-MS m/z 61 5 (M+H) + . 

Example 164 

3-[8-(2,6-difluorophenyl)-2-(4-methyl-l,4'-bipiperi- 
din- 1 , -yl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin- 
4-yl] -N,4-dimethylbenzamide 





To the compound 3-[8-(2,6-difluorophenyl)-2-(4-methyl- 
l,4 , -bipiperidin-l , -yl)-7-oxo-7.8-dihydropyrido[2.3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (31.6 mg, 0.055 mmol) in 
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DMF (0.5 mL) were added HBTU (25 mg, 0.066 mmol), 
triethylamine (15.5 uL, 0.1 1 mmol) and dimethylamine (41 .3 
uL, 0.0825 mmol, 2M soln in THF). The mixture was stirred 
at rt overnight. Separation by HPLC with TFA, followed by 
neutralization with SPE amine cartridge afforded the title 
compound (11.5 mg, 35%). LC-MS m/z 601 (M+H) + . 
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Example 167 

N-butyl-3-[8-(2,6-di^luorophenyl)-2-(4-methyl-l,4 , - 
bipiperidin-r-yl)-7-oxo-7,8-dihydropyrido[2,3-d] 
pyrimidin-4-yl]-4-methylbenzamide 



Example 166 

3-[8-(2,6-difluorophenyl)-2-(4-methyl-l,4'-bipiperi- 
din- 1 '-yl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin- 
4-yl]-4-methyl-N-propylbenzamide 






35 



45 



50 



To the compound 3-[8-(2,6-difluorophenyl)-2-(4-methyl- 
l,4 , -bipiperidin-r-yl)-7-oxo-7.8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (31.6 mg, 0.055 mmol) in 
DMF (0.5 mL) were added HBTU (25 mg, 0.066 mmol), 
triethylamine (15.5 uL, 0. 1 1 mmol) andbutylamine (8.19 uL, 
0.0825 mmol). The mixture was stirred at rt overnight. Sepa- 
ration by HPLC with TFA, followed by neutralization with 
SPE amine cartridge afforded the title compound (18.7 mg, 
55%). LC-MS m/z 629 (M+H) + . 

Example 168 

3-[8-(2,6-difluorophenyl)-2-(4-methyl-l,4 , -bipiperi- 
din-r-yl)-7-oxo-7,8-dihydrop}^rido[2,3-d]pyrimidin- 
4-yl]-4-methyl-N-(2-methylpropyl)benzamide 



To the compound 3-[8-(2,6-difluorophenyl)-2-(4-methyl- 
1 ,4'-bipiperidin- r-yl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (31 .6 mg, 0.055 mmol) in 
DMF (0.5 mL) were added HBTU (25 mg, 0.066 mmol), 
triethylamine (15.5 uL, 0.11 mmol) and propylamine (6.78 
uL, 0.0825 mmol). The mixture was stirred at rt overnight. 
Separation by HPLC with TFA, followed by neutralization 
with SPE amine cartridge afforded the title compound (18.6 
mg, 55%). LC-MS m/z 615 (M+H) + . 
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-continued 

o 




To the compound 3-[8-(2,6-difluorophenyl)-2-(4-methyl- 
1 ,4'-bipiperidin-r-yl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 2Q 
midin-4-yl]-4-methylbenzoic acid (31 .6 mg, 0.055 mniol) in 
DMF (0.5 mL) were added HBTU (25 mg, 0.066 mmol), 
triethylamine (15.5 uL, 0.11 mmol) and isobutylamine (8.28 
uL, 0.0825 mmol). The mixture was stirred at rt overnight. 
Separation by HPLC with TFA, followed by neutralization 
with SPE amine cartridge afforded the title compound (1 8.4 25 
mg, 53%). LC-MS m/z 629 (M+H) + . 

Example 169 

N-cyclopentyl-3-[8-(2,6-difluorophenyl)-2-(4-me- 30 
thyl- 1 ,4'-bipiperidin- l'-y^-T-oxo-T^-dihydropyrido 
[2,3 -d] pyrimidin-4-yl] -4-methylbenzamide 




To the compound 3-[8-(2,6-dimiorophenyl)-2-(4-methyl- 65 
l,4'-bipiperidin-l , -yl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (31 .6 mg, 0.055 mmol) in 
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DMF (0.5 mL) were added HBTU (25 mg, 0.066 mmol), 
triethylamine (15.5 uL. 0.11 mmol) and cyclopentanamine 
(8.15 uL, 0.0825 mmol). The mixture was stirred at rt over- 
night. Separation by HPLC with TFA, followed by neutral- 
ization with SPE amine cartridge afforded the title compound 
(16.9 mg, 48%). LC-MS m/z 641 (M+H) + . 

Example 170 



3-[8-(2,6-difluorophenyl)-2-(4-methyl-l,4'-bipiperi- 
din-r-yl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin- 
4-yl]-N-(l , 1 -dimethylethyl) -4-methylbenzamide 



o 




To the compound 3-[8-(2,6-difluorophenyl)-2-(4-methyl- 
l,4 , -bipiperidin-r-yl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (31.6 mg, 0.055 mmol) in 
DMF (0.5 mL) were added HBTU (25 mg, 0.066 mmol), 
triethylamine (15.5 uL, 0.11 mmol) and t-butylamine (8.71 
uL. 0.0825 mmol). The mixture was stirred at rt overnight. 
Separation by HPLC with TFA, followed by neutralization 
with SPE amine cartridge afforded the title compound (17.6 
mg, 51%). LC-MS m/z 629 (M+H) + 
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Example 171 

3-[8-(2,6-difluorophenyl)-2-(4-methyl-l,4'-bipiperi- 
din-r-yl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin- 
4-yl]-N-(2,2-dimethylpropyl)-4-methylbenzamide 



o 




To the compound 3-[8-(2,6-difluorophen}d)-2-(4-methyl- 
1 ,4'-bipiperidin- r-yl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (31 .6 mg, 0.055 mmol) in 
DMF (0.5 mL) were added HBTU (25 mg, 0.066 mmol), 
triethylamine (15.5 uL, 0.11 mmol) and 2,2-dimethyl-l-pro- 
panamine (8.65 uL, 0.0825 mmol). The mixture was stirred at 
rt overnight. Separation by HPLC with TFA, followed by 
neutralization with SPE amine cartridge afforded the title 
compound (17.8 mg, 50%). LC-MS m/z 643 (M+H) + . 
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Example 172 

3-[8-(2.6-difluorophenyl)-2-(4-methyl-l,4'-bipiperi- 
din-r-yl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin- 
4-yl]-4-methyl-N-(2,2,2-trifluoroethyl)benzamide 



O 




To the compound 3-[8-(2,6-difluorophenyl)-2-(4-methyl- 
l,4 , -bipiperidin-r-yl)-7-oxo-7.8-dihydropyrido[2.3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (31.6 mg, 0.055 mmol) in 

40 DMF (0.5 mL) were added HBTU (25 mg, 0.066 mmol), 
triethylamine (15.5 uL, 0.11 mmol) and 2,2,2-trifluoroetha- 
namine (6.56 uL, 0.0825 mmol). The mixture was stirred atrt 
overnight. Separation by HPLC with TFA, followed by neu- 
tralization with SPE amine cartridge afforded the title com- 

45 pound (24.6 mg, 68%). LC-MS m/z 655 (M+H) + . 

Example 173 

3-[8-(2,6-dinuorophenyl)-2-(4-methyl-l,4'-bipiperi- 
din-r-yl)-7-oxo-7,8-dihydrop)^rido[2,3-d]pyrimidin- 
5 o 4-yl] -N-ethyl-4-methylbenzamide 



o 
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-continued 

o 




To the compound 3-[8-(2,6-difluorophenyl)-2-(4-methyl- 
l,4'-bipiperidin-r-yl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (31 .6 mg, 0.055 mniol) in 
DMF (0.5 mL) were added HBTU (25 mg, 0.066 mmol), 
triethylamine (15.5 uL, 0.11 mmol) and ethylamine (41.3 uL, 
0.0825 mmol, 2M soln in THF). The mixture was stirred at rt 
overnight. Separation by HPLC with TFA, followed by neu- 
tralization with SPE amine cartridge afforded the title com- 
pound (26.2 mg, 78%). LC-MS m/z 601 (M+H) + . 

Example 174 

3-[8-(2,6-difluorophenyl)-2-(4-methyl-l,4 , -bipiperi- 
din- 1 '-yl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin- 
4-yl]-N-(4-fluorophenyl)-4-methylbenzamide 



o 




To the compound 3-[8-(2,6-difluorophenyl)-2-(4-methyl- 
l,4'-bipiperidin-l , -yl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (31 .6 mg, 0.055 mmol) in 
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DMF (0.5 mL) were added HBTU (25 mg, 0.066 mmol), 
triethylamine (15.5 uL, 0. 1 1 mmol) and 4-fluoroaniline (7.92 
uL. 0.0825 mmol). The mixture was stirred at rt overnight. 
Separation by HPLC with TFA, followed by neutralization 
5 with SPE amine cartridge afforded the title compound (26.4 
mg, 72%). LC-MS m/z 667 (M+H) + 

Example 175 

1 N-cyclobutyl-3-[8-(2,6-difluorophenyl)-2-(4-methyl- 
l,4'-bipiperidin-r-yl)-7-oxo-7,8-dihydropyrido[2,3- 
d]pyrimidin-4-yl]-4-methylbenzamide 




55 



To the compound 3-[8-(2,6-difluorophenyl)-2-(4-methyl- 
60 1 ,4 , -bipiperidin-r-yl)-7-oxo-7.8-dihydropyrido[2.3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (31.6 mg, 0.055 mmol) in 
DMF (0.5 mL) were added HBTU (25 mg ; 0.066 mmol), 
triethylamine (15.5 uL, 0.11 mmol) and cyclobutanamine 
(7.04 uL, 0.0825 mmol). The mixture was stirred at rt over- 
65 night. Separation by HPLC with TFA, followed by neutral- 
ization with SPE amine cartridge afforded the title compound 
(24.8 mg, 72%). LC-MS m/z 627 (M+H)\ 
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Example 176 

N-(cyclopropylmethyl)-3-[8-(2,6-difluorophenyl)-2- 
(4-methyl-l ,4'-bipiperidin- r-yl)-7-oxo-7,8-dihydro- 
pyrido [2 ,3 -d]pyrimidin-4 -y 1] -4 -methy lbenzamide 



o 




To the compound 3-[8-(2,6-difluorophenyl)-2-(4-methyl- 
l,4'-bipiperidin4 , -yl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (31 .6 mg, 0.055 mmol) in 
DMF (0.5 mL) were added HBTU (25 mg, 0.066 mmol), 
triethylamine (1 5.5 uL, 0.11 mmol) and 1 -cyclopropylmetha- 
namine (7.15 uL, 0.0825 mmol). The mixture was stirred at rt 
overnight. Separation by HPLC with TFA, followed by neu- 
tralization with SPE amine cartridge afforded the title com- 
pound (6.2 mg, 18%). LC-MS m/z 627 (M+H) + . 

Example 177 

3-[8-(2,6-difluorophenyl)-2-(4-methyl-l,4 , -bipiperi- 
din-r-yl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin- 
4 -y 1] -N- (2 -fluoroethy l)-4 -methy lbenzamide 



o 




,801 B2 
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-continued 

o 




To the compound 3-[8-(2,6-difluorophenyl)-2-(4-methyl- 
l,4 , -bipiperidin-r-yl)-7-oxo-7.8-dihydropyrido[2.3-d]pyri- 

20 midin-4-yl]-4-methylbenzoic acid (31.6 mg, 0.055 mmol) in 
DMF (0.5 mL) were added HBTU (25 mg, 0.066 mmol), 
triethylamine (15.5 uL, 0.11 mmol) and 2-fluoroethylamine 
hydrochloride (8.09 mg, 0.0825 mmol). The mixture was 
stirred at rt overnight. Separation by HPLC with TFA, fol- 
lowed by neutralization with SPE amine cartridge afforded 

25 the title compound (1 1 . 1 mg, 33%). LC-MS m/z 6 1 9 (M+H) + . 

Example 178 

N-cyclopropyl-3-[8-(2,6-difluorophenyl)-2-(4-me- 
thy 1- 1 , 4'-bipiperidin- 1 ' -y 1) -7 -oxo -7,8 -dihydropyrido 
30 [2,3-d]pyrimidin-4-yl]-4-methylbenzamide 



o 




To the compound 3-[8-(2,6-difluorophenyl)-2-(4-methyl- 
l,4 , -bipiperidin-r-yl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-4-methylbenzoic acid (31.6 mg, 0.055 mmol) in 
65 DMF (0.5 mL) were added HBTU (25 mg, 0.066 mmol), 
triethylamine (15.5 uL, 0.11 mmol) and cyclopropylamine 
(5.71 uL, 0.0825 mmol). The mixture was stirred at rt over- 
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night. Separation by HPLC with TFA, followed by neutral- 
ization with SPE amine cartridge afforded the title compound 
(13.8 mg, 41%). LC-MS m/z 613 (M+H) + . 

Example 179 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny l)-7-oxo -7 ,8-dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl] -5-fluoro-4-methyl-N-(l -methylethyl)benza- 
mide 

179a) 1,1-dimethylethyl 3-[2-{[3-(diethylamino)propyl] to 
amino} -8 -(2, 6-difluorophenyl)-7-oxo -7 ,8-dihy dropyrido [2, 
3 -d]pyrimidin-4-yl] -5-fluoro-4-methylbenzoate trifluoroac- 

etate 



15 




20 



30 



To the compound 4-chloro-2-{[3-(diethylamino)propyl] 
amino}-8-(2,6-difluorophenyl)pyrido[2,3-d]pyrimidin-7 
(8H)-one (600 mg, 1.422 mmol) in dioxane (15 mL) and 
water (5 mL) were added 1,1-dimethylethyl 3 -fluoro-4 -me- 
thyl- 5 -(4, 4,5,5 -tetramethyl- 1,3, 2-dioxaborolan^ 
zoate (542 mg, 2.132 mol), potassium carbonate (590 mg, 
4.26 mmol) and tetrakis(triphenylphosphine)-palladium(0) 
(82 mg, 0.071 mmol). The mixture was heated with micro- 
wave at 150° C. for 15 minutes. The mixture was filtered. 
Separation by HPLC with TFA afforded the crude title com- 
pound. 

1 79b) 3 - [2- { [3 - (diethy lamino)propy 1] amino} - 8- (2 , 6 - difluo - 
ropheny l)-7 -oxo -7 ,8 -dihy dropyrido [2 , 3 -d] pyrimidin-4-yl] - 5 o 
5-fluoro-4-methylbenzoic acid trifluoroacetate 

o 




60 




To the crude compound 1,1-dimethylethyl 3- [2- {[3 -(di- 
ethy lamino) -propyl] amino } - 8 -(2 , 6-di fluoropheny l)-7 -oxo - 
7 , 8-dihy dropyrido [2 ,3 -d] pyrimidin-4 -yl] -5 -fluoro -4-meth- 
ylbenzoate trifluoroacetate in dichloromethane (1.5 mL, 23.3 
mmol) were added TFA (0.703 mL, 9.5 mmol) and triethyl- 
silane (0.281 mL, 1.82 mmol). The mixture was stirred at rt 
overnight. Separation by HPLC with TFA afforded the title 
25 compound (301 mg, 40%, 2 steps yield). LC-MS m/z 540 
(M+H) + . 

179c) 3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny 1) -7 -oxo-7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin-4 -yl] - 
5 -fluoro-4 -methyl -N- (1 -methy lethyl)benzamide 

o 




To the compound 3-[2-{[3-(diemylamino)propyl]amino}- 
8-(2, 6-difluorophenyl)-7-oxo-7,8-dihy dropyrido [2,3-d]pyri- 
midin-4-yl]- 5 -fluoro-4 -methylbenzoic acid trifluoroacetate 
(30 mg, 0.055 mmol) in DMF (0.5 mL) were added HBTU 
(25 mg, 0.066 mmol), triethylamine (15.5 uL, 0.11 mmol) 
and isopropylamine (7.03 uL, 0.0825 mmol). The mixture 
was stirred at rt overnight. Separation by HPLC with TFA, 
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followed by neutralization with SPE amine cartridge afforded 
the title compound (1 9.3 mg, 60%).LC-MSm/z581 (M+H) + . 

Example 1 80 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
rophenyl)-7-oxo-7,8-dihydropyrido [2,3 -d]pyrimidin- 
4-yl] -5 -fluoro-N,4-dimethylbenzamide 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-5-fluoro-4-methylbenzoic acid (30 mg, 0.055 
mmol) in DMF (0.5 mL) were added HBTU (25 mg, 0.066 
mmol), triethyl amine (1 5.5 uL, 0.1 1 mmol) andmethylamine 
(41 .5 uL, 0.0825 mmol, 2M soln in THF). The mixture was 
stirred at rt overnight. Separation by HPLC with TFA, fol- 
lowed by neutralization with SPE amine cartridge afforded 
the title compound (9.6 mg, 31.5%). LC-MS m/z 553 
(M+H) + 

Example 181 

3-[2-{[3-(di ethy lamino)propy 1 ] amino } - 8 - (2 , 6- difluo - 
ropheny l)-7 -oxo -7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl] -5 -fluoro-4-methyl-N-propylbenzamide 
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-continued 



10 



15 




20 



25 



30 



To the compound 3 - [2- { [3 -(diethylamino)propyl] amino } - 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihy dropyrido [2,3-d]pyri- 
midin-4-yl]-5-fluoro-4-methylbenzoic acid (30 mg, 0.055 
mmol) in DMF (0.5 mL) were added HBTU (25 mg, 0.066 
mmol), triethylamine (15.5 uL, 0.11 mmol) and propylamine 
(6.78 uL, 0.0825 mmol). The mixture was stirred at rt over- 
night. Separation by HPLC with TFA, followed by neutral- 
ization with SPE amine cartridge afforded the title compound 
(18.7 mg, 58%). LC-MS m/z 581 (M+H) + . 

Example 182 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny 1) -7 -oxo- 7 , 8 -dihy dropyrido [2 , 3 -d] py rimidin- 
4 -y 1] - 5 - fluoro-N -(4 - fluoropheny 1) -4 -methy lbenza- 
mide 
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To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-5-fluoro-4-methylbenzoic acid (30 mg, 0.055 
mmol) in DMF (0.5 mL) were added HBTU (25 mg, 0.066 
mmol), triethylamine (15.5 uL, 0.11 mmol) and 4-fluoroa- 
niline (7.92 uL, 0.0825 mmol). The mixture was stirred at rt 
overnight. Separation by HPLC with TFA, followed by neu- 
tralization with SPE amine cartridge afforded the title com- 
pound (20.1 mg, 58%). LC-MS m/z 633 (M+H) + . 

Example 1 83 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny l)-7-oxo -7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl] -5-fluoro-4-methyl-N-l ,3-thiazol-2-ylbenza- 
mide 
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Example 184 

3 - [2 - { [3 - (di ethy lamino )propy 1 ] amino }-8-(2,6 - difluo - 



ropheny 1) -7 -oxo-7 , 8 -dihy dropyrido [2,3 -d] pyrimidin- 
4-yl]-5-fluoro-4-methyl-N-phenylbenzamide 





To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihy dropyrido [2,3-d]pyri- 
midin-4-yl]-5-fluoro-4-methylbenzoic acid (30 mg, 0.055 

40 mmol) in DMF (0.5 mL) were added HBTU (25 mg, 0.066 
mmol), triethylamine (15.5 uL, 0.1 1 mmol) and aniline (7.51 
uL, 0.0825 mmol). The mixture was stirred at rt overnight. 
Separation by HPLC with TFA, followed by neutralization 
with SPE amine cartridge afforded the title compound (14.1 

45 mg, 42%). LC-MS m/z 6 1 5 (M+H) + . 

Example 185 

N-cyclopropy 1-3- [2-{[3-(di ethy lamino )propyl] 
amino}-8-(2,6-difluoroplienyl)-7-oxo-7,8-dihydropy- 
rido[2,3-d]pyrimidin-4-yl]-5-fluoro-4-methylbenza- 
mide 



50 



To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-5-fluoro-4-methylbenzoic acid (30 mg, 0.055 
mmol) in DMF (0.5 mL) were added HBTU (25 mg, 0.066 
mmol), triethylamine (15.5 uL, 0.1 1 mmol) and2-aminothio- 
zole (8.26 mg, 0.0825 mmol). The mixture was stirred at rt 
overnight. Separation by HPLC with TFA, followed by neu- 
tralization with SPE amine cartridge afforded the title com- 
pound (15.6 mg, 46%). LC-MS m/z 622 (M+H) + . 
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■continued 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8 - (2 j 6 - difluoropheny 1 ) - 7 -oxo -7,8- dihy dropy rido [ 2 , 3 - d] py ri - 
midin-4-yl]-5-fluoro-4-methylbenzoic acid (30 mg, 0.055 
mmol) in DMF (0.5 mL) were added HBTU (25 mg, 0.066 
mmol), triethylamine (15.5 uL, 0.11 mmol) and cyclopropy- 
lamine (5.71 uL, 0.0825 mmol). The mixture was stirred at rt 
overnight. Separation by HPLC with TFA, followed by neu- 
tralization with SPE amine cartridge afforded the title com- 
pound (20 mg, 60%). LC-MS m/z 579 (M+H) + . 



Example 186 



N-cyclopentyl-3-[2-{[3-(diethylamino)propyl] 
amino}-8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropy- 
rido [2 ,3 -d] pyrimidin-4 -y 1] -5 -fluoro -4 -methy lbenza- 
mide 



o 
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To the compound 3 - [2- { [3 -(diethylamino)propyl] amino } - 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl]-5-fluoro-4-methylbenzoic acid (30 mg, 0.055 
mmol) in DMF (0.5 mL) were added HBTU (25 mg, 0.066 
5 mmol), triethylamine (15.5 uL, 0.11 mmol) and cyclopentan- 
amine (8.15 uL, 0.0825 mmol). The mixture was stirred at rt 
overnight. Separation by HPLC with TFA, followed by neu- 
tralization with SPE amine cartridge afforded the title com- 
pound (18.2 mg ; 56%). LC-MS m/z 607 (M+H) + . 

Example 187 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
1 5 ropheny 1) -7 -oxo-7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl]-N-(l , 1 -dimethyl ethyl) -5 -fluoro -4 -methy lben- 
zamide 



o 




55 



To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
60 8 -(2 , 6 -difluoropheny 1 )-7-oxo-7,8 - dihy dropy ri do [ 2 , 3 - d] py ri - 
midin-4-yl]-5-fluoro-4-methylbenzoic acid (30 mg, 0.055 
mmol) in DMF (0.5 mL) were added HBTU (25 mg, 0.066 
mmol), triethylamine (15.5 uL, 0.1 1 mmol) and t-butylamine 
(8.71 uL, 0.0825 nunol). The mixture was stirred at rt over- 
65 night. Separation by HPLC with TFA, followed by neutral- 
ization with SPE amine cartridge afforded the title compound 
(14.8 mg, 46%). LC-MS m/z 595 (M+H) + . 
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Example 188 



258 



4- [2-{[3 -(diethylamino)propyl]amino } -8-(2,6-difluo- 
ropheny l)-7-oxo -7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl] -N-propylbenzamide 

1 88a) 4-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
rophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl] 
benzoic acid 



-continued 




10 



15 




20 



25 



30 



To the compound 4-[2-{[3-(diemylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihy dropyrido [2,3-d]pyri- 
midin-4-yl]benzoic acid (28 mg, 0.055 mmol) in DMF (0.5 
mL) were added HBTU (25 mg. 0.066 mmol), triethyl amine 
(15.5 uL, 0.11 mmol) and propylamine (6.78 uL, 0.0825 
mmol). The mixuire was stirred at rt overnight. Separation by 
HPLC with TFA, followed by neutralization with SPE amine 
cartridge afforded the title compound (16.1 mg, 53%). LC- 
MS m/z 549 (M+H) + . 

Example 189 

4-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-dinuo- 
ropheny 1) -7 -oxo- 7 , 8 -dihy dropyrido [2 , 3 -d] py rimidin- 
4-yl]-N-( 1 -methylethyl)benzamide 



To the compound 4-chloro-2-{[3-(diethylamino)propyl] 
amino } -8 -(2, 6-difluorophenyl )pyrido [2,3 -d]pyrimidin-7 
(8H)-one (168.75 mg, 0.40 mmol) in dioxane (12 mL) and 
water (4 mL) were added 4-(4,4,5,5-tetramethyl-l,3,2-diox- 
aborolan-2-yl)benzoic acid (148.85 mg, 0.60 mol), potas- 
sium carbonate (208 mg, 1.20 mmol) and tetrakis(triph- 
enylphosphine)palladium(O) (23 mg, 0.02 mmol). The 
mixture was heated with microwave at 150° C. for 15 min. 
The mixture was concentrated. It was mixed with DMSO 
(0.75 mL) and water (0.25 mL). Separation by HPLC 
afforded the title compound (147 mg, 72%). LC-MS m/z 508 
(M+H) + . 

188b) 4-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny l)-7 -oxo -7 , 8 -dihy dropyrido [2 , 3 -d] pyrimidin-4-yl] - 
N-propylbenzamide 

O^OH 




259 



To the compound 4-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl] benzoic acid (28 mg, 0.055 mmol) in DMF (0.5 
mL) were added HBTU (25 mg, 0.066 mmol), triethylamine 
(15.5 uL, 0.11 mmol) and isopropylamine (7.03 uL, 0.0825 
mmol) . The mixture was stirred at rt overnight. Separation by 
HPLC with TFA, followed by neutralization with SPE amine 
cartridge afforded the title compound (16.1 mg, 53%). LC- 
MS m/z 549 (M+H) + . 

Example 190 

N-cyclopropyl-4-[2-{[3-(diethylamino)propyl] 
amino}-8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropy- 
rido [2 ,3 -d]pyrimidin-4 -y 1] benzamide 
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Example 191 

4 - [2 - { [3 - (di ethy lamino )propy 1 ] amino }-8-(2,6 - difluo - 
ropheny 1) -7 -oxo- 7 , 8 -dilxy dropyrido [2 , 3 -d] py rimidin- 
4 -y 1] -N- (4 -fluorophenyl)benzamide 






To the compound 4-[2-{[3-(diemylamino)propyl]amino}- 
8-(2, 6-difluoropheny l)-7-oxo -7, 8-dihy dropyrido [2, 3-d] pyri- 
40 midin-4-yl]benzoic acid (28 mg, 0.055 mmol) in DMF (0.5 
mL) were added HBTU (25 mg. 0.066 mmol), triethylamine 
(15.5 uL, 0.11 mmol) and 4-fluoroaniline (7.92 uL, 0.0825 
mmol). The mixture was stirred at rt overnight. Separation by 
HPLC with TFA, followed by neutralization with SPE amine 
cartridge afforded the title compound (15.8 mg, 48%). LC- 
MS m/z 601 (M+H) + . 

Example 192 

4-[2-{ [3-(diethy lamino )propyl]amino}-8-(2, 6-difluo- 
ropheny 1) -7 -oxo-7 , 8 -dihy dropyrido [2,3 -d] pyrimidin- 
4-yl]-N-l,3-thiazol-2-ylbenzamide 



45 



50 



To the compound 4-[2-{[3-(diethylamino)propyl]amino}- 
8 - (2 , 6 - difluoropheny 1 ) - 7 -oxo -7,8- dihy dropyrido [ 2 , 3 - d] py ri - 
midin-4-yl] benzoic acid (28 mg, 0.055 mmol) in DMF (0.5 
mL) were added HBTU (25 mg, 0.066 mmol), triethylamine 
(15.5 uL, 0.1 1 mmol) and cyclopropylamine (5.71 uL, 0.0825 
mmol) . The mixture was stirred at rt overnight. Separation by 
HPLC with TFA, followed by neutralization with SPE amine 
cartridge afforded the title compound (17.8 mg, 59%). LC- 
MS m/z 547 (M+H) + . 
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■continued 




To the compound 4-[2-{[3-(diethylaniino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl] benzoic acid (28 mg, 0.055 mmol) in DMF (0.5 
mL) were added HBTU (25 mg, 0.066 mmol), triethylamine 
(15.5 uL, 0.1 1 mmol) and 2-aminothiazole (8.26 mg, 0.0825 
mmol) . The mixture was stirred at rt overnight. Separation by 
HPLC with TFA, followed by neutralization with SPE amine 
cartridge afforded the title compound (5.8 mg, 18%). 

LC-MS m/z 590 (M+H) + . 

Example 193 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
rophenyl)-7-oxo-7,8-dihydropyrido [2,3 -d]pyrimidin- 
4-yl] -N-methylbenzamide 

1 93a) 3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny l)-7 -oxo -7 , 8 -dihy dropyrido [2 , 3 -d] pyrimidin-4-yl] 
benzoic acid (GSK1120344A) 



CI 




To the compound 4-chloro-2-{[3-(diethylamino)propyl] 
amino}-8-(2, 6-difluorophenyl)pyrido[2,3 -d]pyrimidin-7 
(8H)-one (210.5 mg, 0.50 mmol) in dioxane (15 mL) and 
water (5 mL) were added 3-(4,4,5,5-tetramethyl-l,3,2-diox- 
aborolan-2-yl)benzoic acid (125 mg, 0.75 mol), potassium 
carbonate (210 mg, 1.20 mmol) and tetrakis(triphenylphos- 
phine)palladium(O) (29 mg, 0.025 mmol). The mixture was 
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heated with microwave at 150° C. for 15 min. The mixture 
was concentrated, then mixed with DMSO (0.75 mL) and 
water (0.25 mL). Separation by HPLC afforded the title com- 
pound (467 mg, 32%). LC-MS m/z 508 (M+H) + . 

5 193b) 3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny 1) -7 -oxo-7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin-4 -yl] - 
N-methylbenzamide 

o 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihy dropyrido [2,3-d]pyri- 

40 midin-4-yl] benzoic acid (30 mg. 0.06 mmol) in DMF (0.5 
mL) were added HBTU (27 mg, 0.072 mmol), triethylamine 
(16.9 uL, 0.12 mmol) and methylamine (45 uL, 0.09 mmol, 
2M soln in THF). The mixture was stirred at rt overnight. 
Separation by HPLC with TFA, followed by neutralization 

45 with SPE amine cartridge afforded the title compound (9.6 
mg, 31%). LC-MS m/z 521 (M+H) + 

Example 194 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny 1) -7 -oxo-7, 8 -dihy dropyrido [2,3 -d] pyrimidin- 
50 4-yl]-N-propylbenzamide 



o 
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■continued 

O 




To the compound 3-[2-{[3-(diethylaniino)propyl]amino}- 
8-(2 ? 6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2 ? 3-d]pyri- 
midin-4-yl] benzoic acid (30 mg, 0.06 mmol) in DMF (0.5 
mL) were added HBTU (27 mg, 0.072 mmol), triethylamine 
( 1 6 .9 uL, 0. 1 2 mmol) and propylamine (7 .40 uL, 0.09 mmol) . 
The mixture was stirred at rt overnight. Separation by HPLC 
with TFA, followed by neutralization with SPE amine car- 
tridge afforded the title compound (20.8 mg, 63%). LC-MS 
m/z 549 (M+H) + . 

Example 195 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny l)-7-oxo -7 ,8-dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl] -N-( 1 -methyl ethyl)benzamide 



o 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl] benzoic acid (30 mg, 0.06 mmol) in DMF (0.5 
mL) were added HBTU (27 mg, 0.072 mmol), triethylamine 
(16.9 uL, 0.12 mmol) and isopropylamine (7.67 uL, 0.09 
mmol) . The mixture was stirred at rt overnight. Separation by 
HPLC with TFA, followed by neutralization with SPE amine 
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cartridge afforded the title compound (20.5 mg, 62%). LC- 
MS m/z 549 (M+H) + . 

Example 196 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny 1 ) -7 -oxo- 7 , 8 -dihy dropyrido [2,3-d] pyrimidin- 
4 -y 1] -N- (4 -fluorophenyl)benzamide 



o 




To the compound 3 - [2- { [3 -(diethylamino)propyl] amino } - 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihy dropyrido [2,3-d]pyri- 

40 midin-4-yl]benzoic acid (30 mg. 0.06 mmol) in DMF (0.5 
mL) were added HBTU (27 mg. 0.072 mmol), triethylamine 
(16.9 uL, 0.12 mmol) and 4-fluoroaniline (8.64 uL, 0.09 
mmol). The mixture was stirred at rt overnight. Separation by 
HPLC with TFA, followed by neutralization with SPE amine 

45 cartridge afforded the title compound (20 mg, 55.5%). LC- 
MS m/z 601 (M+H) + . 

Example 197 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny 1) -7-oxo-7 , 8 -dihy dropyrido [2,3 -d] pyrimidin- 
50 4-yl]-N-l ,3-thiazol-2-ylbenzamide 



o 
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To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl] benzoic acid (30 mg, 0.06 mmol) in DMF (0.5 
mL) were added HBTU (27 mg, 0.072 mmol), triethylamine 
(16.9 uL, 0.12 mmol) and 2-aminothiazole (9.01 uL, 0.09 
mmol) . The mixture was stirred at rt overnight. Separation by 
HPLC with TFA, followed by neutralization with SPE amine 
cartridge afforded the title compound (20.5 mg, 58%). LC- 
MS m/z 590 (M+H)\ 

Example 198 

3-[2-{[3-(diethylamino)propyl]amino}-8-(2,6-difluo- 
rophenyl)-7-oxo-7,8-dihydropyrido [2,3 -d]pyrimidin- 
4-yl] -N-phenylbenzamide 



O 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl] benzoic acid (30 mg, 0.06 mmol) in DMF (0.5 
mL) were added HBTU (27 mg, 0.072 mmol), triethylamine 
(16.9 uL, 0.12 mmol) and aniline (8.21 uL, 0.09 mmol). The 
mixture was stirred at rt overnight. Separation by HPLC with 
TFA. followed by neutralization with SPE amine cartridge 
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afforded the title compound (17.2 mg, 49%). LC-MS m/z 583 
(M+H) + . 

Example 199 

5 3-[2-{[3-(di ethy lamino )propy 1 ] amino }-8-(2,6 - difluo - 
ropheny 1) -7 -oxo- 7 , 8 -dihy dropyrido [2 , 3 -d] py rimidin- 
4-yl] -N-(l, 1 -dimethylethyl)benzamide 

o 



10 




To the compound 3-[2-{[3-(diethylamino)propyl)amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihy dropyrido [2,3-d]pyri- 

40 midin-4-yl]benzoic acid (30 mg. 0.06 mmol) in DMF (0.5 
mL) were added HBTU (27 mg. 0.072 mmol), triethylamine 
(16.9 uL, 0.1 2 mmol) and t-butylamine (9.54 uL, 0.09 mmol). 
The mixture was stirred at rt overnight. Separation by HPLC 
with TFA, followed by neutralization with SPE amine car- 

45 tridge afforded the title compound (17.4 mg, 52%). LC-MS 
m/z 563 (M+H)\ 

Example 200 

N-cyclopentyl-3 -[2-{ [3 -(diethylamino)propyl] 
amino}-8-(2,6-difluoroplienyl)-7-oxo-7,8-dihydropy- 
50 rido[2,3-d]pyrimidin-4-yl]benzamide 



o 
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To the compound 3-[2-{[3-(diethylaniino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl] benzoic acid (30 mg, 0.06 mmol) in DMF (0.5 
mL) were added HBTU (27 mg, 0.072 mmol), triethylamine 
(16.9 uL, 0.12 mmol) and cyclopentanamine (8.91 uL, 0.09 
mmol) . The mixture was stirred at rt overnight. Separation by 
HPLC with TFA, followed by neutralization with SPE amine 
cartridge afforded the title compound (6.0 mg, 17%). 

LC-MS m/z 575 (M+H) + . 

Example 201 

N-cyclopropyl-3-[2-{[3-(diethylamino)propyl] 
amino}-8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropy- 
rido [2 ,3 -d]pyrimidin-4 -y 1] benzami de 



o 




To the compound 3-[2-{[3-(diethylamino)propyl]amino}- 
8-(2,6-difluorophenyl)-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl] benzoic acid (30 mg, 0.06 mmol) in DMF (0.5 
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mL) were added HBTU (27 mg. 0.072 mmol), triethylamine 
(16.9 uL, 0.12 mmol) and cyclopropylamine (6.24 uL, 0.09 
mmol). The mixture was stirred at rt overnight. Separation by 
HPLC with TFA, followed by neutralization with SPE amine 
5 cartridge afforded the title compound (15 mg, 46.6%). LC- 
MS m/z 547 (M+H) + . 

Example 202 

10 1,1-dimethylethyl (2-{[8-(2,6-difluorophenyl)-4-(2- 
methyl -5 - { [ (2 -phenyl ethyl)amino] carbony 1 jpheny 1) - 
7 -oxo-7, 8 -dihydropyrido [2,3 -d] pyrimidin-2 -yl] 
amino}ethyl)methylcarbamate 

15 202a) 3-[8-(2,6-difluorophenyl)-2-(methylsulfinyl)-7-oxo-7, 
8 -dihydropyrido [2 , 3 -d] pyrimidin-4 -y 1] -4 -methy l-N-(2-phe - 
nylethyl)benzamide 



o 




55 



To the solution of 3-[8-(2,6-difluorophenyl)-2-(meth- 
ylthio)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-4- 

60 methylbenzoic acid (220 mg, 0.50 mmol) in dichloromethane 
(5 mL) was added (2-phenylethyl)amine (69.1 uL, 0.55 
mmol), EDC (105 mg, 0.55 mmol), HOBt (6.8 mg, 0.05 
mmol) and Et 3 N (281 uL, 2.0 mmol). The reaction mixture 
was stirred at room temperature for 20 hours. Then was 

65 quenched with H 2 0, extracted with DCM, dried over 
Na 2 S0 4 , filtered, concentrated and applied to flash chroma- 
tography to afford the titled compound 202 mg (74%). 
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202b) 3-[8-(2 ; 6-difluorophenyl)-2-(methylsulfinyl)-7-oxo- 
7 ,8-dihy dropyrido [2 ,3 -d] pyrimidin-4 -yl] -4-methyl -N-(2- 
phenylethyl)benzamide 




10 



15 



20 



25 



30 



35 



To the solution of 3-[8-(2,6-difluorophenyl)-2-(meth- 
y ltMo) -7-oxo-7,8 -dihy dropyrido [2, 3-d] pyrimidin-4 -yl] -4- 
methyl-N- (2 -phenyl ethyl)benzamide (200 mg, 0.369 mmol) 
in dichloromethane (7 mL) was added m-CPBA (86.1 mg, 
0.553 mmol). The reaction mixture was stirred at room tem- 
perature for 10 minutes. Then the reaction mixture was 
applied to flash chromatography to afford the titled com- 
pound 157 mg (76%). 

202c) 1,1-dimethylethyl (2-{[8-(2,6-difluorophenyl)-4-(2- 
methyl-5 -{ [(2 -phenyl ethyl)amino] carbonyl}phenyl)-7-oxo- 
7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin-2 -yl ] amino }ethy l)meth- 
ylcarbamate 



45 



50 




55 



60 




To the solution of 3-[8-(2.6-difluorophenyl)-2-(methyl- 
sulfinyl)-7-oxo-7,8-dihydrop}^rido[2,3-d]pyrimidin-4-yl]-4- 
methyl-N-(2-phenylethyl)benzamide (156 mg, 0.28 mmol) in 
dichloromethane (11 mL) was added 1,1-dimethylethyl 
(2-aminoethyl)methylcarbamate (75 uL, 0.42 mmol) and tri- 
ethylamine (78.7 uL, 0.56 mmol). The reaction mixture was 
stirred at room temperature for 16 hours then applied to the 
flash chromatograph to afford the titled compound 147 mg 
(79%). 

LC-MS m/z 669 (M+H) + ; 'H-NMR (MeOD) 1.30 (m, 9 
H), 2.31 (m, 3 H), 2.65 (m, 2 H), 2.76 (m, 1 H), 2.92 (m, 2 H), 
3.22 (m. 2 H), 3.45 (m, 1 H), 3.60 (m, 2H), 6.35 (m, 1 H), 7.19 
(m. 2 H), 7.26 (m, 5 H), 7.43 (m, 1H), 7.49 (m, 1 H), 7.60 (m, 
1 H), 7.74 (m, 1 H), 7.97 (m, 1 H). 

Methods of Treatment 

The compounds of Formula (I) and (la), (II) and (la), (III) 
and (Ilia), (IV) and (IVa), (V) and (Va), (Vla-VIi), (VIII), 
(Villa), (IX), (IXa), (A), (Al), (B). and (Bl) or a pharmaceu- 
tically acceptable salt, solvate, or physiologically functional 
derivative thereof can be used in the manufacture of a medi- 
cament for the prophylactic or therapeutic treatment of any 
disease state in a human, or other mammal, which is exacer- 
bated or caused by excessive or unregulated cytokine produc- 
tion by such mammal's cell, such as but not limited to mono- 
cytes and/or macrophages. 

For purposes herein, compounds of Formula (I) and (la), 
(II) and (Ha), (III) and (Ilia), (IV) and (IVa), (V) and (Va), 
(Vla-Vii), (VIII), (Villa), (IX), (IXa), (A), (Al), (B), and 
(Bl) will all be referred to as compounds of Formula (I) 
herein unless otherwise indicated. 

Compounds of Fomiula (I) are capable of inhibiting proin- 
flammatory cytokines, such as IL-1, IL-6, IL-8, and TNF and 
are therefore of use in therapy. IL-1 , IL-6, IL-8 and TNF affect 
a wide variety of cells and tissues and these cytokines, as well 
as other leukocyte-derived cytokines, are important and criti- 
cal inflammatory mediators of a wide variety of disease states 
and conditions. The inhibition of these pro -inflammatory 
cytokines is of benefit in controlling, reducing and alleviating 
many of these disease states. 

Accordingly, the present invention provides a method of 
treating a cytokine-mediated disease which comprises 
administering an effective cytokine-interfering amount of a 
compound of Formula (I) or a pharmaceutically acceptable 
salt thereof. 

Compounds of Formula (I) are capable of inhibiting induc- 
ible proinflammatory proteins, such as COX -2, also referred 
to by many other names such as prostaglandin endoperoxide 
synthase-2 (PGHS-2) and are therefore of use in therapy. 
These proinflammatory lipid mediators of the cyclooxyge- 
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nase (CO) pathway are produced by the inducible COX-2 
enzyme. Regulation, therefore of COX-2 which is respon- 
sible for the these products derived from arachidonic acid, 
such as prostaglandins affect a wide variety of cells and 
tissues are important and critical inflammatory mediators of a 5 
wide variety of disease states and conditions. Expression of 
COX-1 is not effected by compounds of Formula (I). This 
selective inhibition of COX-2 may alleviate or spare ulcero- 
genic liability associated with inhibition of COX-1 thereby 
inhibiting prostaglandins essential for cytoprotective effects. 
Thus inhibition of these pro -inflammatory mediators is of 
benefit in controlling, reducing and alleviating many of these 
disease states. Most notably these inflammatory mediators, in 
particular prostaglandins, have been implicated in pain, such 
as in the sensitization of pain receptors, or edema. This aspect 
of pain management therefore includes treatment of neuro- 15 
muscular pain, headache, cancer pain, and arthritis pain. 
Compounds of Formula (I) or a pharmaceutically acceptable 
salt thereof, are of use in the prophylaxis or therapy in a 
human, or other mammal, by inhibition of the synthesis of the 
COX-2 enzyme. 20 

Accordingly, the present invention provides a method of 
inhibiting the synthesis of COX-2 which comprises adminis- 
tering an effective amount of a compound of Formula (I) or a 
pharmaceutically acceptable salt thereof. The present inven- 
tion also provides for a method of prophylaxis treatment in a 25 
human, or other mammal, by inhibition of the synthesis of the 
COX-2 enzyme. 

In particular, compounds of Formula (I) or a pharmaceuti- 
cally acceptable salt thereof are of use in the prophylaxis or 
therapy of any disease state in a human, or other mammal, 30 
which is exacerbated by or caused by excessive or unregu- 
lated IL-1, IL-6, IL-8 or TNF production by such mammal's 
cell, such as, but not limited to, monocytes and/or macroph- 
ages. 

Accordingly, in another aspect, this invention relates to a 35 
method of inhibiting the production of IL-1 in a mammal in 
need thereof which comprises administering to said mammal 
an effective amount of a compound of Formula (I) or a phar- 
maceutically acceptable salt thereof. 

There are many disease states in which excessive or 40 
unregulated IL-1 production is implicated in exacerbating 
and'or causing the disease. These include rheumatoid arthri- 
tis, osteoarthritis, meningitis, ischemic and hemorrhagic 
stroke, neurotrauma/ closed head injury, stroke, endotoxemia 
and/or toxic shock syndrome, other acute or chronic inflam- 45 
matory disease states such as the inflammatory reaction 
induced by endotoxin or inflammatory bowel disease, tuber- 
culosis, atherosclerosis, muscle degeneration, multiple scle- 
rosis, cachexia, bone resorption, psoriatic arthritis, Reiter's 
syndrome, gout, traumatic arthritis, rubella arthritis and acute 50 
synovitis. Recent evidence also links IL-1 activity to diabetes, 
pancreatic [3 cell diseases and Alzheimer's disease. 

Use of a CSAID inhibitor compound for the treatment of 
CSBP mediated disease states, can include, but not be limited 
to neurodegenerative diseases, such as Alzheimer's disease 55 
(as noted above), Parkinson's disease and multiple sclerosis, 
etc.. 

In a further aspect, this invention relates to a method of 
inhibiting the production of TNF in a mammal in need thereof 
which comprises administering to said mammal an effective 60 
amount of a compound of Formula (I) or a pharmaceutically 
acceptable salt thereof. 

Excessive or unregulated TNF production has been impli- 
cated in mediating or exacerbating a number of diseases 
including rheumatoid arthritis, rheumatoid spondylitis, 65 
osteoarthritis, gouty arthritis and other arthritic conditions, 
sepsis, septic shock, endotoxic shock, gram negative sepsis, 



toxic shock syndrome, adult respiratory distress syndrome, 
chronic pulmonary inflammatory disease and chronic 
obstructive pulmonary disease, silicosis, pulmonary sarcoi- 
sosis, bone resorption diseases, such as osteoporosis, cardiac, 
brain and renal reperfusion injury, graft vs. host reaction, 
allograft rejections, fever and myalgias due to infection, such 
as influenza, brain infections including encephalitis (includ- 
ing HlV-induced forms), cerebral malaria, meningitis, 
ischemic and hemorrhagic stroke, cachexia secondary to 
infection or malignancy, cachexia secondary to acquired 
immune deficiency syndrome (AIDS), AIDS, ARC (AIDS 
related complex), keloid formation, scar tissue formation, 
inflammatory bowel disease, Crohn's disease, ulcerative coli- 
tis and pyresis. 

Compounds of Formula (I) are also useful in the treatment 
of viral infections, where such viruses are sensitive to upregu- 
lation by TNF or will elicit TNF production in vivo. The 
viruses contemplated for treatment herein are those that pro- 
duce TNF as a result of infection, or those which are sensitive 
to inhibition, such as by decreased replication, directly or 
indirectly, by the TNF inhibiting-compounds of Formula (1). 
Such viruses include, but are not limited to HIV-1 , HIV-2 and 
HIV-3, Cytomegalovirus (CMV), Influenza, adenovirus and 
the Herpes group of viruses, such as but not limited to, Herpes 
Zoster and Herpes Simplex. Accordingly, in a further aspect, 
this invention relates to a method of treating a mammal 
afflicted with a human inmiunodeficiency virus (HIV) winch 
comprises administering to such mammal an effective TNF 
inhibiting amount of a compound of Formula (I) or a phar- 
maceutically acceptable salt thereof. 

It is also recognized that both IL-6 and IL-8 are produced 
during rhinovirus (HRV) infections and contribute to the 
pathogenesis of common cold and exacerbation of asthma 
associated with HRV infection (Turner et al. (1998), Clin. 
Infec. Dis., Vol. 26, p 840; Teren et al. (1997), Am. J. Respir. 
Crit. Care Med., Vol. 1 55, p 1362; Grunberg et al. (1 997), Am. 
J. Respir. Crit. Care Med. Vol. 1 56, p 609 andZhu et al, J. Clin. 
Invest (1 996), 97:421). It has also been demonstrated in vitro 
that infection of pulmonary epithelial cells with HRV results 
in production of IL-6 and IL-8 (Subauste et al., J. Clin. Invest. 
1995, 96:549.) Epithelial cells represent the primary site of 
infection of HRV. Therefore another aspect of the present 
invention is a method of treatment to reduce inflammation 
associated with a rhinovirus infection, not necessarily a direct 
effect on virus itself. 

Compounds of Formula (I) may also be used in association 
with the veterinary treatment of mammals, other than in 
humans, in need of inhibition of TNF production. TNF medi- 
ated diseases for treatment, therapeutically or prophylacti- 
cally, in animals include disease states such as those noted 
above, but in particular viral infections. Examples of such 
viruses include, but are not limited to, lentivirus infections 
such as, equine infectious anaemia virus, caprine arthritis 
virus, visna virus, or maedi virus or retrovirus infections, such 
as but not limited to feline immunodeficiency virus (FIV), 
bovine immunodeficiency virus, or canine immunodefi- 
ciency virus or other retroviral infections. 

The compounds of Formula (I) may also be used topically 
in the treatment or prophylaxis of topical disease states medi- 
ated by or exacerbated by excessive cytokine production, 
such as by IL-1 or TNF respectively, such as inflamed joints, 
eczema, psoriasis and other inflammatory skin conditions 
such as sunburn; inflammatory eye conditions including con- 
junctivitis; pyresis, pain and other conditions associated with 
inflammation. Periodontal disease has also been imple- 
mented in cytokine production, both topically and systemi- 
cally. Hence use of compounds of Formula (I) to control the 
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inflammation associated with cytokine production in such 
peroral diseases such as gingivitis and periodontitis is another 
aspect of the present invention. 

Compounds of Formula (I) have also been shown to inhibit 
the production of IL-8 (Interleukin-8, NAP). Accordingly, in 
a further aspect, this invention relates to a method of inhibit- 
ing the production of IL-8 in a mammal in need thereof which 
comprises administering to said mammal an effective amount 
of a compound of Formula (1) or a pharmaceutically accept- 
able salt thereof. 

There are many disease states in which excessive or 
unregulated IL-8 production is implicated in exacerbating 
and/or causing the disease. These diseases are characterized 
by massive neutrophil infiltration such as, psoriasis, inflam- 
matory bowel disease, asthma, cardiac, brain and renal rep- 
erfusion injury, adult respiratory distress syndrome, throm- 
bosis and glomerulonephritis. All of these diseases are 
associated with increased IL-8 production which is respon- 
sible for the chemotaxis of neutrophils into the inflammatory 
site. In contrast to other inflammatory cytokines (IL-1, TNF, 
and IL-6), IL-8 has the unique property of promoting neutro- 
phil chemotaxis and activation. Therefore, the inhibition of 
IL-8 production would lead to a direct reduction in the neu- 
trophil infiltration. 

The compounds of Formula (I) are administered in an 
amount sufficient to inhibit cytokine, in particular IL-1, IL-6, 
IL-8 or TNF. production such that it is regulated down to 
normal levels, or in some case to subnormal levels, so as to 
ameliorate or prevent the disease state. Abnormal levels of 
IL-1, IL-6, IL-8 or TNF, for instance in the context of the 
present invention, constitute: (i) levels of free (not cell bound) 
IL-1, IL-6, IL-8 or TNF greater than or equal to 1 picogram 
per ml; (ii) any cell associated IL-1, IL-6, IL-8 or TNF; or(iii) 
the presence of IL-1, IL-6. IL-8 or TNF mRNA above basal 
levels in cells or tissues in which IL-1, IL-6, IL-8 or TNF, 
respectively, is produced. 

The discovery that the compounds of Formula (I) are 
inhibitors of cytokines, specifically IL-1, IL-6, IL-8 and TNF 
is based upon the effects of the compounds of Formulas (I) on 
the production of the IL-1, IL-8 and TNF in in vitro assays 
which are described herein. 

As used herein, the term "inhibiting the production of IL-1 
(IL-6, IL-8 or TNF)" refers to: 

a) a decrease of excessive in vivo levels of the cytokine 
(IL- 1 , IL-6, IL-8 or TNF) in a human to normal or sub -normal 
levels by inhibition of the in release of the cytokine by all 
cells, including but not limited to monocytes or macrophages; 

b) a down regulation, at the genomic level, of excessive in 
vivo levels of the cytokine (IL-1, IL-6, IL-8 or TNF) in a 
human to normal or sub -normal levels; 

c) a down regulation, by inhibition of the direct synthesis of 
the cytokine (IL-1, IL-6, IL-8 or TNF) as a postranslational 
event; or 

d) a down regulation, at the translational level, of excessive 
in vivo levels of the cytokine (IL-1, IL-6, IL-8 or TNF) in a 
human to normal or sub -normal levels. 

As used herein, the term "TNF mediated disease or disease 
state" refers to any and all disease states in which TNF plays 
a role, either by production of TNF itself, or by TNF causing 
another monokine to be released, such as but not limited to 
IL- 1 , IL-6 or IL-8. A disease state in which, for instance, IL-1 
is a major component, and whose production or action, is 
exacerbated or secreted in response to TNF, would therefore 
be considered a disease stated mediated by TNF. 

As used herein, the term "cytokine" refers to any secreted 
polypeptide that affects the functions of cells and is a mol- 
ecule which modulates interactions between cells in the 
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immune, inflammatory or hematopoietic response. A cytok- 
ine includes, but is not limited to, monokines and lymphok- 
ines. regardless of which cells produce them. For instance, a 
monokine is generally referred to as being produced and 

5 secreted by a mononuclear cell, such as a macrophage and/or 
monocyte. Many other cells however also produce monok- 
ines, such as natural killer cells, fibroblasts, basophils, neu- 
trophils, endothelial cells, brain astrocytes, bone marrow 
stromal cells, epideral keratinocytes and B -lymphocytes. 

10 Lymphokines are generally referred to as being produced by 
lymphocyte cells. Examples of cytokines include, but are not 
limited to, Interleukin-1 (IL-1), Interleukin-6 (IL-6), Inter- 
leukin-8 (IL-8), Tumor Necrosis Factor- alpha (TNF -ex) and 
Tumor Necrosis Factor beta (TNF-p). 

15 As used herein, the term "cytokine interfering" or "cytok- 
ine suppressive amount" refers to an effective amount of a 
compound of Formula (I) which will cause a decrease in the 
in vivo levels of the cytokine to normal or sub-normal levels, 
when given to a patient for the prophylaxis or treatment of a 

20 disease state which is exacerbated by, or caused by, excessive 
or unregulated cytokine production. 

As used herein, the cytokine referred to in the phrase "inhi- 
bition of a cytokine, for use in the treatment of a HIV-infected 
human" is a cytokine which is implicated in (a) the initiation 

25 and/or maintenance of T cell activation and/or activated T 
cell-mediated HIV gene expression and/or replication and/or 
(b) any cytokine -mediated disease associated problem such 
as cachexia or muscle degeneration. 

As TNF-p (also known as lymphotoxin) has close struc- 

30 tural homology with TNF-a (also known as cachectin) and 
since each induces similar biologic responses and binds to the 
same cellular receptor, both TNF-a and TNF -(3 are inhibited 
by the compounds of the present invention and thus are herein 
referred to collectively as "TNF" unless specifically delin- 

35 eated otherwise. 

A member of the MAP kinase family, alternatively termed 
CSBP, p38, or RK, has been identified independently by 
several laboratories. Activation of this novel protein kinase 
via dual phosphorylation has been observed in different cell 

40 systems upon stimulation by a wide spectrum of stimuli, such 
asphysicochemical stress and treatment with lipopoly saccha- 
ride or proinflammatory cytokines such as interleukin-1 and 
tumor necrosis factor. The cytokine biosynthesis inhibitors, 
of the present invention, compounds of Formula (I) have been 

45 determined to be potent and selective inhibitors of CSBP/ p3 8/ 
RK kinase activity. It has been found that some of the com- 
pounds of Formula I exhibit reversible time-dependent inhi- 
bition of the p38 kinase due to the kinetics of slow binding 
and/or slow dissociation, resulting in an improved apparent 

50 IC50 when a compound has been preincubated with the 
enzyme or with cells. This slow, tight binding property may 
contribute to enhanced potency of such compounds both in 
vitro and in vivo. 

These inhibitors are of aid in determining the signaling 

55 pathways involvement in inflammatory responses. In particu- 
lar, for the first time a definitive signal transduction pathway 
can be prescribed to the action of lipopoly saccharide in cytok- 
ine production in macrophages. In addition to those diseases 
already noted, treatment of stroke, neurotrauma, cardiac and 

60 renal reperfusion injury, congestive heart failure, coronary 
arterial bypass grafting (CABG) surgery, chronic renal fail- 
ure, angiogenesis & related processes, such as cancer, throm- 
bosis, glomerulonephritis, diabetes and pancreatic p cells, 
multiple sclerosis, muscle degeneration, eczema, psoriasis, 

65 sunburn, and conjunctivitis are also included. 

The CSBP inhibitors were subsequently tested in a number 
of animal models for anti-inflammatory activity. Model sys- 
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terns were chosen that were relatively insensitive to cyclooxy- 
genase inhibitors in order to reveal the unique activities of 
cytokine suppressive agents. The inhibitors exhibited signifi- 
cant activity in many such in vivo studies. Most notable are its 
effectiveness in the collagen-induced arthritis model and 
inhibition of TNF production in the endotoxic shock model. 
In the latter study, the reduction in plasma level of TNF 
correlated with survival and protection from endotoxic shock 
related mortality. Also of great importance are the compounds 
effectiveness in inhibiting bone resorption in a rat fetal long 
bone organ culture system. Griswold et al., (1988) Arthritis 
Rheum. 31 : 1406-1412; Badger, et al., (1989) Circ. Shock 27, 
51-61; Vbtta et al., (1994) in vitro. Bone 15,533-538; Lee et 
al., (1993). BAnn. N.Y.Acad. Sci. 696, 149-170. 

Chronic diseases which have an inappropriate angiogenic 
component are various ocular neovasularizations, such as 
diabetic retinopathy and macular degeneration. Other chrome 
diseases which have an excessive or increased proliferation of 
vasculature are tumor growth and metastasis, atherosclerosis, 
and certain arthritic conditions. Therefore CSBP kinase 
inhibitors will be of utility in the blocking of the angiogenic 
component of these disease states. 

The term "excessive or increased proliferation of vascula- 
ture inappropriate angiogenesis" as used herein includes, but 
is not limited to, diseases which are characterized by heman- 
giomas and ocular diseases. 

The term "inappropriate angiogenesis" as used herein 
includes, but is not limited to, diseases which are character- 
ized by vesicle proliferation with accompanying tissue pro- 
liferation, such as occurs in cancer, metastasis, arthritis and 
atherosclerosis. 

Accordingly, the present invention provides a method of 
treating a CSBP kinase mediated disease in a mammal in need 
thereof, preferably a human, which comprises administering 
to said mammal, an effective amount of a compound of For- 
mula (I) or a pharmaceutically acceptable salt thereof. 

In order to use a compound of Formula (I) or a pharmaceu- 
tically acceptable salt thereof in therapy, it will normally be 
formulated into a pharmaceutical composition in accordance 
with standard pharmaceutical practice. This invention, there- 
fore, also relates to a pharmaceutical composition comprising 
an effective, non-toxic amount of a compound of Formula (I), 
or a pharmaceutically acceptable salt thereof, and a pharma- 
ceutically acceptable carrier or diluent. 

Compounds of Formula (I), pharmaceutically acceptable 
salts thereof and pharmaceutical compositions incorporating 
such may conveniently be administered by any of the routes 
conventionally used for drug administration, for instance, 
orally, topically, parenterally or by inhalation. The com- 
pounds of Formula (I) may be administered in conventional 
dosage forms prepared by combining a compound of Formula 
(I) with standard pharmaceutical carriers according to con- 
ventional procedures. The compounds of Formula (I) may 
also be administered in conventional dosages in combination 
with a known, second therapeutically active compound. 
These procedures may involve mixing, granulating and com- 
pressing or dissolving the ingredients as appropriate to the 
desired preparation. It will be appreciated that the form and 
character of the pharmaceutically acceptable character or 
diluent is dictated by the amount of active ingredient with 
which it is to be combined, the route of administration and 
other well-known variables. The carrier(s) must be "accept- 
able" in the sense of being compatible with the other ingre- 
dients of the formulation and not deleterious to the recipient 
thereof. 

The pharmaceutical carrier employed may be, for example, 
either a solid or liquid. Exemplary of solid carriers are lactose, 
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terra alba, sucrose, talc, gelatin, agar, pectin, acacia, magne- 
sium stearate, stearic acid and the like. Exemplary of liquid 
carriers are syrup, peanut oil, olive oil, water and the like. 
Similarly, the carrier or diluent may include time delay mate- 

5 rial well known to the art, such as glyceryl mono -stearate or 
glyceryl distearate alone or with a wax. 

A wide variety of pharmaceutical forms can be employed. 
Thus, if a solid carrier is used, the preparation can be tableted, 
placed in a hard gelatin capsule in powder or pellet form or in 

10 the form of a troche or lozenge. The amount of solid carrier 
will vary widely but preferably will be from about 25 mg. to 
about 1 g. When a liquid carrier is used, the preparation will 
be in the form of a syrup, emulsion, soft gelatin capsule, 
sterile injectable liquid such as an ampule or nonaqueous 

15 liquid suspension. 

Compounds of Formula (I) may be administered topically, 
that is by non- systemic administration. This includes the 
application of a compound of Formula (I) externally to the 
epidermis or the buccal cavity and the instillation of such a 

20 compound into the ear, eye and nose, such that the compound 
does not significantly enter the blood stream. In contrast, 
systemic administration refers to oral, intravenous, intraperi- 
toneal and intramuscular administration. 

Formulations suitable for topical administration include 

25 liquid or semi-liquid preparations suitable for penetration 
through the skin to the site of inflammation such as liniments, 
lotions, creams, ointments or pastes, and drops suitable for 
administration to the eye, ear or nose. The active ingredient 
may comprise, for topical administration, from 0.001% to 

30 10% w/w, for instance from 1% to 2% by weight of the 
formulation. It may however comprise as much as 10% w/w 
but preferably will comprise less than 5% w/w, more prefer- 
ably from 0.1% to 1% w/w of the formulation. 

Lotions according to the present invention include those 

35 suitable for application to the skin or eye. An eye lotion may 
comprise a sterile aqueous solution optionally containing a 
bactericide and may be prepared by methods similar to those 
for the preparation of drops. Lotions or liniments for appli- 
cation to the skin may also include an agent to hasten drying 

40 and to cool the skin, such as an alcohol or acetone, and/or a 
moisturizer such as glycerol or an oil such as castor oil or 
arachis oil. 

Creams, ointments or pastes according to the present 
invention are semi -solid formulations of the active ingredient 

45 for external application. They may be made by mixing the 
active ingredient in finely-divided or powdered form, alone or 
in solution or suspension in an aqueous or non-aqueous fluid, 
with the aid of suitable machinery, with a greasy or non- 
greasy base. The base may comprise hydrocarbons such as 

50 hard, soft or liquid paraffin, glycerol, beeswax, a metallic 
soap; a mucilage; an oil of natural origin such as almond, 
corn, arachis, castor or olive oil; wool fat or its derivatives or 
a fatty acid such as stearic or oleic acid together with an 
alcohol such as propylene glycol or a macrogel. The formu- 

55 lation may incorporate any suitable surface active agent such 
as an anionic, cationic or non-ionic surfactant such as a sor- 
bitan ester or a polyoxyethylene derivative thereof. Suspend- 
ing agents such as natural gums, cellulose derivatives or inor- 
ganic materials such as silicaceous silicas, and other 

60 ingredients such as lanolin, may also be included. 

Drops according to the present invention may comprise 
sterile aqueous or oily solutions or suspensions and may be 
prepared by dissolving the active ingredient in a suitable 
aqueous solution of a bactericidal and/or fungicidal agent 

65 and/ or any other suitable preservative, and preferably includ- 
ing a surface active agent. The resulting solution may then be 
clarified by filtration, transferred to a suitable container which 
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is then sealed and sterilized by autoclaving or maintaining at 
98- 1 00° C. for half an hour. Alternatively, the solution may be 
sterilized by filtration and transferred to the container by an 
aseptic technique. Examples of bactericidal and fungicidal 
agents suitable for inclusion in the drops are phenylmercuric 5 
nitrate or acetate (0.002%), benzalkonium chloride (0.01%) 
and chlorhexidine acetate (0.01%). Suitable solvents for the 
preparation of an oily solution include glycerol, diluted alco- 
hol and propylene glycol. 

Compounds of Formula (I) may be administered parenter- 10 
ally, that is by intravenous, intramuscular, subcutaneous 
intranasal, intrarectal, intravaginal or intraperitoneal admin- 
istration. The subcutaneous and intramuscular forms of 
parenteral administration are generally preferred. Appropri- 
ate dosage forms for such administration may be prepared by 15 
conventional techniques. Compounds of Formula (I) may 
also be administered by inhalation, that is by intranasal and 
oral inhalation administration. Appropriate dosage forms for 
such administration, such as an aerosol formulation or a 
metered dose inhaler, may be prepared by conventional tech- 20 
niques. 

In one embodiment of the present invention, the agents of 
the present invention are delivered via oral inhalation or intra- 
nasal administration. Appropriate dosage forms for such 
administration, such as an aerosol formulation or a metered 25 
dose inhaler, may be prepared by conventional techniques. 

For administration by inhalation the compounds may be 
delivered in the form of an aerosol spray presentation from 
pressurized packs or a nebulizer, with the use of a suitable 
propellant, e.g. dichlorodifluoromethane, trichlorofluo- 30 
romethane. dichlorotetrafluoroethane, a hydrofluoroalkane 
such as tetrafluoroethane or heptafluoropropane. carbon 
dioxide or other suitable gas. In the case of a pressurized 
aerosol the dosage unit may be determined by providing a 
valve to deliver a metered amount. Capsules and cartridges of 35 
e.g. gelatin for use in an inhaler or insufflator may be formu- 
lated containing a powder mix of a compound of the invention 
and a suitable powder base such as lactose or starch. 

Dry powder compositions for topical delivery to the lung 4Q 
by inhalation may. for example, be presented in capsules and 
cartridges of for example gelatine or blisters of for example 
laminated aluminium foil, for use in an inhaler or insufflator. 
Powder blend formulations generally contain a powder mix 
for inhalation of the compound of the invention and a suitable ^ 
powder base (carrier/diluent/excipient substance) such as 
mono-, di or poly-saccharides (e.g. lactose or starch). Use of 
lactose is preferred. 

Each capsule or cartridge may generally contain between 
20 (ig-10 mg of the compound of formula (I) or (la) optionally 5Q 
in combination with another therapeutically active ingredi- 
ent. Alternatively, the compound of the invention may be 
presented without excipients. 

Suitably, the packing/medicament dispenser is of a type 
selected from the group consisting of a reservoir dry powder 55 
inhaler (RDPI), a multi-dose dry powder inhaler (MDPI), and 
a metered dose inhaler (MDI). 

By resen 7 oir dry powder inhaler (RDPI) it is meant an 
inhaler having a reservoir form pack suitable for comprising 
multiple (un-metered doses) of medicament in dry powder 60 
form and including means for metering medicament dose 
from the reservoir to a delivery position. The metering means 
may for example comprise a metering cup. which is movable 
from a first position where the cup may be filled with medi- 
cament from the reservoir to a second position where the 65 
metered medicament dose is made available to the patient for 
inhalation. 
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By multi-dose dry powder inhaler (MDPI) is meant an 
inhaler suitable for dispensing medicament in dry powder 
form, wherein the medicament is comprised within a multi- 
dose pack containing (or otherwise carrying) multiple, define 
doses (or parts thereof) of medicament. In a preferred aspect, 
the carrier has a blister pack form, but it could also, for 
example, comprise a capsule-based pack form or a carrier 
onto which medicament has been applied by any suitable 
process including printing, painting and vacuum occlusion. 

In the case of multi-dose delivery, the formulation can be 
pre-metered (e.g. as in Diskus, see GB 2242134, U.S. Pat. 
Nos. 6,632,666, 5,860,419, 5,873,360 and 5,590,645 orDis- 
khaler, see GB 2178965, 2129691 and 2169265. U.S. Pat. 
Nos. 4,778,054, 4,811,731, 5,035,237, the disclosures of 
which are hereby incorporated by reference) or metered in use 
(e.g. as in Turbuhaler, see EP 69715 or in the devices 
described in U.S. Pat. No. 6,321,747 the disclosures of which 
are hereby incorporated by reference). An example of a unit- 
dose device is Rotahaler (see GB 2064336 and U.S. Pat. No. 
4,353,656, the disclosures of which are hereby incorporated 
by reference). 

The Diskus inhalation device comprises an elongate strip 
formed from a base sheet having a plurality of recesses spaced 
along its length and a lid sheet hermetically but peelably 
sealed thereto to define a plurality of containers, each con- 
tainer having therein an inhalable formulation containing a 
compound of formula (I) or (la) preferably combined with 
lactose. Preferably, the strip is sufficiently flexible to be 
wound into a roll. The lid sheet and base sheet will preferably 
have leading end portions which are not sealed to one another 
and at least one of the said leading end portions is constructed 
to be attached to a winding means. Also, preferably the her- 
metic seal between the base and lid sheets extends over their 
whole width. The lid sheet may preferably be peeled from the 
base sheet in a longitudinal direction from a first end of the 
said base sheet. 

In one aspect, the multi-dose pack is a blister pack com- 
prising multiple blisters for containment of medicament in 
dry powder form. The blisters are typically arranged in regu- 
lar fashion for ease of release of medicament there from. 

In one aspect, the multi-dose blister pack comprises plural 
blisters arranged in generally circular fashion on a disc -form 
blister pack. In another aspect, the multi-dose blister pack is 
elongate in form, for example comprising a strip or a tape. 

In one aspect, the multi-dose blister pack is defined 
between two members peelably secured to one another. U.S. 
Pat. Nos. 5,860,419, 5,873,360 and 5,590,645 describe medi- 
cament packs of this general type. In this aspect, the device is 
usually provided with an opening station comprising peeling 
means for peeling the members apart to access each medica- 
ment dose. Suitably, the device is adapted for use where the 
peelable members are elongate sheets which define a plurality 
of medicament containers spaced along the length thereof, the 
device being provided with indexing means for indexing each 
container in turn. More preferably, the device is adapted for 
use where one of the sheets is a base sheet having a plurality 
of pockets therein, and the other of the sheets is a lid sheet, 
each pocket and the adjacent part of the lid sheet defining a 
respective one of the containers, the device comprising driv- 
ing means for pulling the lid sheet and base sheet apart at the 
opening station. 

By metered dose inhaler (MDI) it is meant a medicament 
dispenser suitable for dispensing medicament in aerosol 
form, wherein the medicament is comprised in an aerosol 
container suitable for containing a propellant-based aerosol 
medicament formulation. The aerosol container is typically 
provided with a metering valve, for example a slide valve, for 
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release of the aerosol form medicament formulation to the properties, and that it does not include constituents that are 

patient. The aero sol container is generally designed to deliver considered to be detrimental to the environment, for example 

a predetermined dose of medicament upon each actuation by ozone depletors. 

means of the valve, which can be opened either by depressing A suitable dosing regime for the formulation of the present 

the valve while the container is held stationary or by depress- 5 invention when administered to the nose would be for the 

ing the container while the valve is held stationary. patient to inhale deeply subsequent to the nasal cavity being 

, T71 a1 ,. A . i A • cleared. During inhalation the formulation would be applied 

Where the medicament container is an aerosol container, ^ M ° 1 Al ^ . „ 5 r 

. „ . , , , . ' to one nostril while the other is manually compressed. This 

the valve typicallv comprises a valve bodv having an inlet « ■ , + j-t + -u +u * -i 

. * * *\ h. i"o i . procedure would then be repeated lor the other no stnl. 

port through which a medicament aerosol formulation may w Qne me£ms for app]ying the formulation of the present 

enter said valve body, an outlet port through which the aerosol invention to me nasa] passa g es is by use of a pre-compression 

may exit the valve body and an open/close mechanism by pump Most p re ferably, the pre-compression pump will be a 

means of which flow through said outlet port is controllable. V P7 model manufactured by Valois SA. Such a pump is 

The valve may be a slide valve wherein the open/close beneficial as it will ensure that the formulation is not released 

mechanism comprises a sealing ring and receivable by the 15 until a sufficient force has been applied, otherwise smaller 

sealing ring a valve stem having a dispensing passage, the doses may be applied. Another advantage of the pre-compres- 

valve stem being slidably movable within the ring from a sion pump is that atomisation of the spray is ensured as it will 

valve-closed to a valve-open position in which the interior of not release the formulation until the threshold pressure for 

the valve body is in communication with the exterior of the effectively atomising the spray has been achieved. Typically, 

valve body via the dispensing passage. 20 the VP7 model may be used with a bottle capable of holding 

Typically, the valve is a metering valve. The metering 10 " 50 ml , °{ a formulation Each spray will typically deliver 

volumes are typically from 10 to 100 pi, such as 25 pi, 50 pi 50A ^ ^ f such , a formulation, therefore, the VP7 model is 

or 63 pi. Suitably, the valve body defines a metering chamber ca P able of Providing at least 100 metered doses, 

for metering an amount of medicament formulation and an . ^ compositions for topical delivery to the lung by 

open/close mechanism bv means of which the flow through 25 Elation may for example be formulated as aqueous solu- 

the inlet port to the metering chamber is controllable. Prefer- tlon , s or sus P e ™ ons oras aerosols delivered from pressurised 

ably, the valve body has a sampling chamber in communica- P ack ?', sudl aS 3 meter ^ d doSe lnhaler ' Wlth . tlle USe . °f a 

tion with the metering chamber via a second inlet port, said suitable liquefied propellant. Aerosol compositions suitable 

inlet port being controllable by means of an open/close for """0" ca \ be elthe r * suspension or a solution and 

mechanism thereby regulating the flow of medicament for- 30 generally contain the compound of Formula (I) or (la) option- 

mulation into the metering chamber. aUv ln combination with another therapeutically active mgre- 

_ 1 . 1 dient and a suitable propellant such as a nuorocarbon or 

ine valve may also comprise a tree now aerosol valve hydrogen-containing chlorofluorocarbon or mixtures 

having a chamber and a valve stem extending into the cham- thereof; articu ] ar ] hydrofluoroa i kanes , e .g. dichlorodifluo- 

ber and movable relative to the chamber between dispensing 3J romethan£) trichlorofluoromethane, dichlorotetra-fluoroet- 

andnon-dispensing positions. The valve stem has a configu- ^ ia]l i )U , 2 -tetrafluoroethane, l,l,l,2,3,3,3-hep- 

rationand the chamber has an internal configuration suchthat t afluoro-n-propane or a mixture thereof. Carbon dioxide or 

a metered volume is defined there between and such that othersui t ab le gas may also be used as propellant. TTie aerosol 

during movement between is non-dispensing and dispensing c ition be exci ient free or optional i y contain 

posit.ons the valve stem sequential y: (i) allows free flow of 4Q additional formu i at i on excipients well known in the art such 

aerosol formulation into the chamber (u) defines a closed gs surfactantS; oleic acid or lecithin md cosolventSj e . g . 

metered vo ume for pressurized aerosol formulation between e(hanol Pressunsed formulations will generally be retained 

the external surface 01 the valve stem and internal surface 01 • „ • . ( rA ■ • • + ^ - +u ^ . i,, 

W ... N . in a canister (e.g. an aluminium canister) closed with a valve 

the chamber, and (in) moves with the closed metered volume ( a meteri valye) and ^ ^ m actuatQr Med 

within the chamber without decreasing the volume of the 45 ^ g mouth iece Medicaments for administration by inha- 

closed metered volume until the metered volume commum- ]ation desirab] haye & controlled mkle size ^ timum 

cates with an outlet passage thereby allowing dispensing of particles j ze f orinha i ationinto thebronchial system is usually 

the metered volume of pressurized aerosol formulation. A j _ 1Q feraW 2 . 5 Partjcles havi a size above 20 

valve of this type is described in U.S. Pat. No. 5,772,085. afe al] too , when inhaled t0 reach ^ smal] 

Add,t,onally,intra-nasaldehveiyofthepresentcompounds,s 5Q ajnvays Tq achjeve ^ par(ic]e sjzes ^ partides Qf ^ 

e ec 1V • active ingredient as produced mav be size reduced by con- 
To formulate an effective pharmaceutical nasal composi- ventional means e.g., by micronization. The desired fraction 
tion, the medicament must be delivered readily to all portions may be separated out by air classification or sieving. Suitably, 
of the nasal cavities (the target tissues) where it performs its the particles will be crystalline in form. When an excipient 
pharmacological function. Additionally, the medicament 55 such as lactose is employed, generally, the particle size of the 
should remain in contact with the target tissues for relatively excipient will be much greater than the inhaled medicament 
long periods of time. The longer the medicament remains in within the present invention. When the excipient is lactose it 
contact with the target tissues, the medicament must be will typically be present as milled lactose, wherein not more 
capable of resisting those forces in the nasal passages that than 85% of lactose particles will have a MMD of 60-90 urn 
function to remove particles from the nose. Such forces, 60 and not less than 15% will have a MMD of less than 15 urn. 
referred to as 'mucociliary clearance', are recognised as Intranasal sprays may be formulated with aqueous or non- 
being extremely effective in removing particles from the nose aqueous vehicles with the addition of agents such as thicken- 
in a rapid manner, for example, within 10-30 minutes from the ing agents? bu ff er sa i ts or acid or a i ka n to ad j ust t he pH, 
time the particles enter the nose. isotonicity adjusting agents or anti-oxidants. 

Other desired characteristics of a nasal composition are 65 Solutions for inhal ation by nebulization may be formulated 

that it must not contain ingredients which cause the user with an aqueous vehicle with the addition of agents such as 

discomfort, that it has satisfactory stability and shelf-life acid or alkali, buffer salts, isotonicity adjusting agents or 
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antimicrobials. They may be sterilised by filtration or heating 
in an autoclave, or presented as a non-sterile product. 

Suitably, administration by inhalation may preferably tar- 
get the organ of interest for respiratory diseases, i.e. the lung, 
and in doing so may reduce the efficacious dose needed to be 
delivered to the patient. In addition, administration by inha- 
lation may reduce the systemic exposure of the compound 
thus avoiding effects of the compound outside the lung. 

For all methods of use disclosed herein for the compounds 
of Formula (I), the daily oral dosage regimen will preferably 
be from about 0.05 to about 80 mg/kg of total body weight, 
preferably from about 0.1 to 30 mg/kg, more preferably from 
about 0.5 mg to 15 mg/kg, administered in one or more daily 
doses. The daily parenteral dosage regimen about 0.1 to about 
80 mg/kg of total body weight, preferably from about 0.2 to 
about 30 mg/kg. and more preferably from about 0. 5 mg to 1 5 
mg/kg, administered in one or more daily doses. The daily 
topical dosage regimen will preferably be from 0.01 mg to 
150 mg, administered one to four times daily. The daily 
inhalation dosage regimen will be from about 0.05 micro - 
gram/kg to about 1 mg/kg per day, preferably from about 0.2 
microgram/kg to about 20 micro grarn/kg, administered in 
one or more daily doses. It will also be recognized by one of 
skill in the art that the optimal quantity and spacing of indi- 
vidual dosages of a compound of Formula (I) or a pharma- 
ceutically acceptable salt thereof will be determined by the 
nature and extent of the condition being treated, the form, 
route and site of administration, and the particular patient 
being treated, and that such optimums can be determined by 
conventional techniques. It will also be appreciated by one of 
skill in the art that the optimal course of treatment, i.e., the 
number of doses of a compound of Formula (I) or a pharma- 
ceutically acceptable salt thereof given per day for a defined 
number of days, can be ascertained by those skilled in the art 
using conventional course of treatment determination tests. 

The novel compounds of Formula (I) may also be used in 
association with the veterinary treatment of mammals, other 
than humans, in need of inhibition of CSBP/p38 or cytokine 
inhibition or production. In particular, CSBP/p38 mediated 
diseases for treatment, therapeutically orprophylactically, in 
animals include disease states such as those noted herein in 
the Methods of Treatment section, but in particular viral 
infections. Examples of such viruses include, but are not 
limited to, lentivirus infections such as, equine infectious 
anaemia virus, caprine arthritis virus, visna virus, or maedi 
virus or retrovirus infections, such as but not limited to feline 
immunodeficiency virus (FIV), bovine immunodeficiency 
virus, or canine immunodeficiency virus or other retroviral 
infections. 

Another aspect of the present invention is a method of 
treating the common cold or respiratory viral infection caused 
by human rhinovirus (HRV), other enteroviruses, coronavi- 
rus, influenza virus, parainfluenza virus, respiratory syncytial 
virus, or adenovirus in a human in need thereof which method 
comprises administering to said human an effective amount 
ofaCBSP/p3 8 inhibitor. 

Another aspect of the present invention is a method of 
treating, including prophylaxis of influenza induced pneumo- 
nia in a human in need thereof which method comprises 
administering to said human an effective amount of a CBSP/ 
p38 inhibitor 

The present invention also relates to the use of the CSBP/ 
p38 kinase inhibitor for the treatment, including prophylaxis, 
of inflammation associated with a viral infection of a human 
rhinovirus (HRV), other enteroviruses, coronavirus, influ- 
enza virus, parainfluenza virus, respiratory syncytial virus, or 
adenovirus. 
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In particular, the present invention is directed to the treat- 
ment of a viral infection in a human, which is caused by the 
human rhinovirus (HRV). other enteroviruses, coronavirus, 
influenza virus, parainfluenza virus, respiratory syncytial 

5 virus, or an adenovirus. In particular the invention is directed 
to respiratory viral infections that exacerbate asthma (in- 
duced by such infections), chronic bronchitis, chronic 
obstructive pulmonary disease, otitis media, and sinusitis. 
While inhibiting IL-8 or other cytokines may be beneficial in 

10 treating a rhinovirus may be known, the use of an inhibitor of 
the p38 kinase for treating HRV or other respiratory viral 
infections causing the common cold is believed novel. 

It should be noted that the respiratory viral infection treated 
herein may also be associated with a secondary bacterial 

15 infection, such as otitis media, sinusitis, or pneumonia. 

For use herein treatment may include prophylaxis for use in 
a treatment group susceptible to such infections. It may also 
include reducing the symptoms of, ameliorating the symp- 
toms of, reducing the severity of, reducing the incidence of, or 

20 any other change in the condition of the patient, winch 
improves the therapeutic outcome. 

It should be noted that the treatment herein is not directed 
to the elimination or treatment of the viral organism itself but 
is directed to treatment of the respiratory viral infection that 

25 exacerbates other diseases or symptoms of disease, such as 
asthma (induced by such infections), chronic bronchitis, 
chronic obstructive pulmonary disease, otitis media, and 
sinusitis. 

It should be understood that in addition to the ingredients 
30 particularly mentioned above, the formulations of this inven- 
tion may include other agents conventional in the art having 
regard to the type of formulation in question, for example 
those suitable for oral administration may include flavouring 
agents. 

35 The compounds and pharmaceutical formulations accord- 
ing to the invention may be used in combination with or 
include one or more other therapeutic agents, for example 
selected from anti-inflammatory agents, anticholinergic 
agents (particularly an M 1 , M 2 , M 1 /M 2 or M 3 receptor antago- 

40 nist), p 2 -adrenoreceptor agonists, antiinfective agents (e.g. 
antibiotics, antivirals), or antihistamines. The invention thus 
provides, in a further aspect, a combination comprising a 
compound of formula (I) or a pharmaceutically acceptable 
salt, solvate or physiologically functional derivative thereof 

45 together with one or more other therapeutically active agents, 
for example selected from an anti -inflammatory agent (for 
example a corticosteroid or an NSAID), an anticholinergic 
agent, p 2 -adrenoreceptor agonist, an antiinfective agent (e.g. 
an antibiotic or an antiviral), or an antihistamine. One aspect 

50 of the present invention are combinations comprising a com- 
pound of Formula (I) or a pharmaceutically acceptable salt, 
solvate or physiologically functional derivative thereof 
together with a corticosteroid, and/or an anticholinergic, and/ 
or a PDE-4 inhibitor. Preferred combinations are those com- 

55 prising one or two other therapeutic agents. 

It will be clear to a person skilled in the art that, where 
appropriate, the other therapeutic ingredient(s) may be used 
in the form of salts, (e.g. as alkali metal or amine salts or as 
acid addition salts), or prodrugs, or as esters (e.g. lower alkyl 

60 esters), or as solvates (e.g. hydrates) to optimise the activity 
and/or stability and/or physical characteristics (e.g. solubil- 
ity) of the therapeutic ingredient. It will be clear also that 
where appropriate, the therapeutic ingredients may be used in 
optically pure form. 

65 One suitable combination of the present invention com- 
prises of compound of the invention together with a 
p 2 -adrenoceptor agonist. 
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Examples of P 2 -adrenoreceptor agonists include salme- Non-steroidal compounds having glucocorticoid agonism 

terol (which may be a racemate or a single enantiomer, such that may possess selectivity for transrepression over transac- 

as the R-enantiomer), salbutamol, formoterol, salmefamol, tivation and that may be usenil in combination therapy 

fenoterol or terbutaline and salts thereof, for example the include those covered in the following patents: WO03/ 

xinafoate salt of salmeterol, the sulphate salt or free base of 5 082827, WO01/10143, W098/54159, WO04/005229, 

salbutamol or the fumarate salt of formoterol. Long-acting WO04/009016, WO04/009017, WO04/018429, WO03/ 

P 2 -adrenoreceptor agonists are preferred, especially those 104195, WO03/082787, WO03/082280, WO03/059899, 

having a therapeutic effect over a 24 hour period, such as WO03/101932, WO02/02565, WO01/16128, WO00/66590, 

salmeterol or formoterol. WO03/086294, WO04/026248, WO03/061651, WO03/ 

Suitable long acting P 2 -adrenoreceptor agonists include 10 08277. 

those described in WO02/66422A, WO02/270490, WO02/ Suitable anti-inflammatory agents include non-steroidal 

076933, WO03/024439, WO03/072539, WO 03/091204, anti-inflammatory drugs (NSAID's). 

WO04/016578, WO04/022547, WO04/037807, WO04/ c . + u , XTC ' \ A - , + , 

037773, WO04/037768, WO04/039762, WO04/039766, .f Ulta ^ le NS M ® S ™* ude [ SodlUm S™^™*? T 

WO01/42193 and WO03/042160, whose disclosures are 15 mi1 S ^T' f7 hod ™ S Vi } T^Z 

, * * r i • example, theophylline, PDE4 mlnbitors or mixed PDE3/ 

incorporated by reference herein, r* 1 -i \ 1 1 • • i -i v n 

„ - - - _ . . PDE4 inhibitors), leukotriene antagonists, inhibitors oi leu- 

Preferred long-acting p 2 -adrenoreceptor agonists are: kotriene synthegis (for examp]e montelukast)> lNOS i^ibi- 

3- (4-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxym- tors? tryptase and elastase inhibitors , beta -2 integrin 
ethyl)phenyl]ethyl}amino)hexyl]oxy}butyl)benzene- ^ antagonists and adenosine receptor agonists or antagonists 
sulfonamide; ^ or exam ple, adenosine 2a agonists), cytokine antagonists 

3_(3_{[7-({(2R)-2-hydroxy-2-[4-hydroxy-3-hydroxym- (for example, chemokine antagonists, such as a CCR 3 antago- 

ethyl)phenyl]ethyl}-amino)heptyl]oxy}propyl)benzene- mst ) or inhibitors of cytokine synthesis, or 5 -lipoxygenase 

sulfonamide; inhibitors. Suitable other p 2 -adrenoreceptor agonists include 

4- {(lR)-2-[(6-{2-[(2,6-dichlorobenzyl)oxy]ethoxy}hexyl) ^ salmeterol (for example, as the xinafoate), salbutamol (for 
amino]-l-hydroxyethyl}-2-(hydroxymethyl)phenol; example, as the sulphate or the free base), formoterol (for 

4-{(lR)-2-[(6-{4-[3-(cyclopentylsulfonyl)phenyl] example, as the fumarate), fenoterol or terbutaline and salts 

butoxy }hexyl)amino] - 1 -hydroxy ethyl } -2-(hydroxym- thereof. An iNOS (inducible nitric oxide synthase inhibitor) is 

ethyl)phenol; preferably for oral administration. Suitable iNOS inhibitors 

N-[2-hvdroxyl-5-[(lR)-l-hydroxy-2-[[2-4-[[(2R)-2-hy- 30 include those disclosed in WO93/13055, WO98/30537, 

droxy-2-phenylethyl]amino]phenyl]ethyl]amino]ethyl] WO02/5002L W095/34534 and W099/62875. Suitable 

phenyl Jforamide, and CCR 3 inhibitors include those disclosed in WO02/26722. 

N-2{2-[4-(3-phenyl-4-methoxyphenyl)aminophenyl]ethyl}- Another embodiment of the invention is the use of the 

2-hydroxy-2-(8-hydroxy-2(lH)-quinolinon-5-yl)ethy- compound of a Formula (I) or (la) in combination with a 

lamine. 35 phosphodiesterase 4 (PDE4) inhibitor or a mixed PDE3/ 

Suitable anti-inflammatory agents include corticosteroids. PDE4 inhibitor. The PDE4-specific inhibitor useful in this 

Suitable corticosteroids which may be used in combination of the invention may be any compound that is known to 

with the compounds of the invention are those oral and inhibit the PDE4 enzyme or which is discovered to act as a 

inhaled corticosteroids and their pro-drugs which have anti- PDE4 inhibitor, and which are only PDE4 inhibitors, not 

inflammatory activity. Examples include methyl predniso- 40 compounds which inhibit other members of the PDE family 

lone, prednisolone, dexamethasone, fluticasone propionate, as well as PDE4. Generally it is preferred to use a PDE4 

6a,9a-difluoro-17a-[(2-furanylcarbonyl)oxy]-llp-hy- inhibitor which has an IC 50 ratio of about 0.1 or greater as 

droxy-16a-methyl-3-oxo-androsta-l,4-diene-17(3-carboth- regards the IC 50 for the PDE4 catalytic form which binds 

ioic acid S-fluoromethyl ester, 6a,9o>difluoro- 1 1 P-hydroxy- rolipram with a high affinity divided by the IC 50 for the form 

16a-methyl-3-oxo-17a-propionyloxy-androsta-l,4-diene- 45 wn ich binds rolipram with a low affinity. For the purposes of 

17p-carbothioic acid S-(2-oxo-tetrahydro-mran-3S-yl)ester, this disclosure, the cAMP catalytic site which binds R and S 

6a,9a-difluoro- 1 1 (5-hydroxy- 1 6a-methyl- 17a-(l -methyl- rolipram with a low affinity is denominated the "low affinity" 

cylopropylcarbonyl)oxy-3-oxo-androsta-l,4-diene-17p-car- binding site (LPDE 4) and the other form of this catalytic site 

bothioic acid S-fluoromethyl ester, 6a,9a-difluoro-l 1 P-hy- which binds rolipram with a high affinity is denominated the 

droxy-16a-methyl-3-oxo-17a-(2,2,3.3- 50 "nigh affinity" binding site (HPDE 4). This term "HPDE4" 

tetramethylcyclopropylcarbonyl)oxy-androsta-l ,4-diene- should not be confused with the term "hPDE4" which is used 

17(3-carboxylic acid cyanomethyl ester, beclomethasone to denote human PDE4. 

esters (such as the 1 7 -propionate ester or the 17,2 1 -dipropi- A method for determining IC 50 s ratios is set out in U.S. Pat. 

onate ester), budesonide, flunisolide, mometasone esters No. 5,998,428 which is incorporated herein in full by refer- 

(such as the furoate ester), triamcinolone acetonide, rofle- 55 ence as though set out herein. See also PCT application WO 

ponide, ciclesonide, (16a,17-[[(R)-cyclohexylmethylene]bis 00/51599 for another description of said assay. In one 

(oxy)] -1 1 (3,21 -dihydroxy-pregna-1 ,4-diene-3 .20-dione), embodiment, PDE4 inhibitors of use in this invention will be 

butixocort propionate, RPR- 1 0654 1 , and ST- 126. Preferred those compounds which have a salutary therapeutic ratio, i.e., 

corticosteroids include fluticasone propionate, 6a,9a-dif- compounds which preferentially inhibit cAMP catalytic 

luoro-1 1 p-hydroxy- 1 6a-methyl- 17a- [(4 -methyl- 1 ,3-thiaz- 60 activity where the enzyme is in the form that binds rolipram 

ole-5-carbonyl)oxy]-3-oxo-androsta-l,4-diene-17p-car- with a low affinity, thereby reducing the side effects which 

bothioic acid S-fluoromethyl ester and 6a,9a-difluoro-17a- apparently are linked to inhibiting the form whichbinds rolip- 

[(2-furanylcarbonyl)oxy] -lip -hydroxy- 1 6a-methyl-3-oxo- ram with a high affinity. Another way to state this is that the 

androsta-1 .4-diene-17p-carbothioic acid S-fluoromethyl compounds will have an IC 50 ratio of about 0. 1 or greater as 

ester, more preferably 6a,9a-difluoro- 17a- [(2-furanylcarbo- 65 regards the IC 50 for the PDE4 catalytic form which binds 

nyl)oxy]-l 1 p -hydroxy- 1 6a-methy 1-3 -oxo- androsta-1 ,4-di- rolipram with a high affinity divided by the IC 50 for the form 

ene-17p-carbothioic acid S-fluoromethyl ester. which binds rolipram with a low affinity. 
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A further refinement of this standard is that of one wherein 
the PDE4 inhibitor has an IC 50 ratio of about 0.1 or greater; 
said ratio is the ratio of the IC 50 value for competing with the 
binding of 1 nM of [ 3 H]R-rolipram to a form of PDE4 which 
binds rolipram with a high affinity over the IC 50 value for 
inhibiting the PDE4 catalytic activity of a form which binds 
rolipram with a low affinity using 1 uM[ 3 H]-cAMP as the 
substrate. 

Suitable PDE compounds are cis 4-cyano-4-(3-cyclopen- 
1yloxy-4-methoxyphenyl)cyclohexan- 1 -carboxylic acid, 
2 -carb omethoxy- 4 -cy ano -4 - (3 -cy cl opropy lmethoxy -4 -di 1- 
luoromethoxyphenyl)cyclohexan-l-one and cis-[4-cyano-4- 
(3 -cyclopropy lmethoxy-4 -difluoromethoxyphenyl)cy clo - 
hexan-l-ol]; these are examples of compounds which bind 
preferentially to the low affinity binding site and which have 
an IC 50 ratio of 0. 1 or greater. 

Other compounds of interest include: Compounds set out 
in U.S. Pat. No. 5,552,438 issued 03 Sep. 1996; this patent 
and the compounds it discloses are incorporated herein in full 
by reference. The compound of particular interest, which is 
disclosed in U.S. Pat. No. 5,552,438, is cis-4-cyano-4-[3- 
(cyclopentyloxy)-4-methoxyphenyl] cyclohexane- 1 -car- 
boxylic acid (also known as cilomalast) and its salts, esters, 
pro-drugs or physical forms; AWD- 12 -281 from elbion (Hof- 
gen, N. et al. 1 5th EFMC Int. Symp. Med. Chem. (September 
6-10, Edinburgh) 1998, Abst. P. 98; CAS reference No. 
247584020-9); a 9 -benzyl adenine derivative nominated 
NCS-613 (INSERM); D-4418 from Chiroscience and Scher- 
ing-Plough; a benzodiazepine PDE4 inhibitor identified as 
CI-1018 (PD-1 68787) and attributed to Pfizer; a benzodiox- 
ole derivative disclosed by Kyowa Hakko in W099/16766; 
K-34 from Kyowa Hakko; V-11294A from Napp (Landells, 
L. J. et al. Eur Resp J [Annu Cong Eur Resp Soc (September 
19-23, Geneva) 1998] 1998, 12 (Suppl. 28): Abst P 2393); 
roflumilast (CAS reference No 162401-32-3) and a pthalazi- 
none (W09 9/47 505, the disclosure of which is hereby incor- 
porated by reference) from Byk-Gulden; Pumafentrine, (-)- 
p-[(4aR ;|! ,10bS*)-9-ethoxy-l,2,3,4,4a,10b-hexahydro-8- 
methoxy-2-methylbenzo [c] [ 1 ,6]naphthyridin-6-yl] -N,N- 
diisopropylbenzamide which is a mixed PDE3/PDE4 
inhibitor which has been prepared and published on by Byk- 
Gulden, now Altana; arofylline under development by Alm- 
irall-Prodesfarma; VM554/UM565 from Vernalis; or T-440 
(Tanabe Seiyaku; Fuji, K. et al. J Pharmacol Exp Ther, 1998, 
284(1): 162), and T2585. Other possible PDE-4 and mixed 
PDE3/PDE4 inhibitors include those listed in WO01/13953, 
the disclosure of which is hereby incorporated by reference. 

Suitable anticholinergic agents are those compounds that 
act as antagonists at the muscarinic receptor, in particular 
those compounds which are antagonists of the M x and M 2 
receptors. Exemplary compounds include the alkaloids of the 
belladonna plants as illustrated by the likes of atropine, sco- 
polamine, homatropine, hyoscyamine; these compounds are 
normally administered as a salt, being tertiary amines. These 
drugs, particularly the salt forms, are readily available from a 
number of commercial sources or can be made or prepared 
from literature data via, to wit: 

Atropine^CAS-5 1-55-8 or CAS-5 1-48-1 (anhydrous 
form), atropine sulfate — CAS-5 908-99-6; atropine oxide — 
CAS-4438-22-6 or its HC1 salt— CAS-4 574-60-1 andmethy- 
latropine nitrate— CAS -5 2-8 8-0; Homatropine— CAS-87- 
00-3, hydrobromide salt — CAS-5 1-56-9, methylbromide 
salt— CAS-80-49-9; Hyoscyamine (d, 1>— CAS- 101 -3 1-5, 
hydrobromide salt — CAS-306-03-6 and sulfate salt — CAS- 
6835-1 6-1 ; and Scopolamine — CAS-5 1-34-3, hydrobromide 
salt— CAS-6533-68-2, methylbromide salt— CAS- 155 -41- 
9. 

Suitable anticholinergics for use herein include, but are not 
limited to, ipratropium (e.g. as the bromide), sold under the 
name Atrovent, oxitropium (e.g. as the bromide) and tiotro- 
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pium (e.g. as the bromide) (CAS- 139404-48-1). Also of inter- 
est are: methantheline (CAS-53-46-3), propantheline bro- 
mide (CAS-50-34-9), anisotropine methyl bromide orValpin 
50 (CAS-80-50-2), clidinium bromide (Quarzan, CAS-3485- 

5 62-9), copyrrolate (Robinul), isopropamide iodide (CAS-71- 
81-8), mepenzolate bromide (U.S. Pat. No. 2,918,408), tridi- 
hexethyl chloride (Pathilone ; CAS-43 10-35-4), and 
hexocyclium methylsulfate (Tral, CAS-1 15-63-9). See also 
cyclopentolate hydrochloride (CAS-5 870-29-1), tropicam- 
ide (CAS- 1 508-75-4), trihexyphenidyl hydrochloride (CAS- 
144-11-6), pirenzepine (CAS-29868-97-1). telenzepine 
(CAS-80880-90-9), AF-DX 1 16, or methoctramine, and the 
compounds disclosed in WO 01/04118, the disclosure of 
which is hereby incorporated by reference. 

Other suitable anticholinergic agents include compounds 

15 of formula (XXI), which are disclosed in U.S. patent appli- 
cation 60/487,981 : 



20 



25 




in which the preferred orientation of the alkyl chain attached 
30 to the tropane ring is endo; 

R 31 andR 32 are, independently, selected from the group con- 
sisting of straight or branched chain lower alkyl groups 
having preferably from 1 to 6 carbon atoms, cycloalkyl 
groups having from 5 to 6 carbon atoms, cycloalkyl-alkyl 
35 having 6 to 10 carbon atoms, 2-thienyl, 2-pyridyl, phenyl, 
phenyl substituted with an alkyl group having not in excess 
of 4 carbon atoms and phenyl substituted with an alkoxy 
group having not in excess of 4 carbon atoms; 

X" represents an anion associated with the positive charge of 
4 0 the N atom. 

X" may be but is not limited to chloride, bromide, iodide, 

sulfate, benzene sulfonate, and toluene sulfonate, including, 

for example: 

(3-endo)-3-(2,2-di-2-thienylethenyl)-8,8-dimethyl-8-azoni- 
45 abicyclo [3.2.1 Joctane bromide; 

(3 -endo) -3 -(2 ,2 -dipheny letheny 1) -8 , 8 -dimethyl- 8-azoniabi - 

cyclo [3. 2.1 Joctane bromide; 
(3 -endo) -3 -(2 ,2 -dipheny letheny 1) -8 , 8 -dimethyl- 8-azoniabi - 
cyclo[3 .2.1] octane 4-methylbenzenesulfonate; 
50 (3-endo)-8,8-dimethyl-3-[2-phenyl-2-(2-thienyl)ethenyl]-8- 
azoniabicyclo[3. 2.1 Joctane bromide; and/or 
(3 -endo) -8 , 8 -dimethy 1-3 - [2 -phenyl -2 -(2 -pyridiny l)etheny 11 - 
8-azoniabicyclo [3 .2. 1 ] octane bromide. 
Further suitable anticholinergic agents include compounds 
55 of formula (XXII) or (XXIII), which are disclosed in U.S. 
patent application 60/51 1,009: 

(XXII) 



60 



65 
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wherein: 

the H atom indicated is in the exo position; 

R 41 represents an anion associated with the positive charge of 
the N atom. R 41 may be, but is not limited to, chloride, 
bromide, iodide, sulfate, benzene sulfonate and toluene 
sulfonate; 

R 42 and R 43 are independently selected from the group con- 
sisting of straight or branched chain lower alkyl groups 
(having preferably from 1 to 6 carbon atoms), cycloalkyl 
groups (having from 5 to 6 carbon atoms), cycloalkyl -alkyl 
(having 6 to 10 carbon atoms), heterocycloalkyl (having 5 
to 6 carbon atoms) and N or O as the heteroatom, hetero- 
cycloalkyl-alkyl (having 6 to 10 carbon atoms) and N or O 
as the heteroatom, aryl, optionally substituted aryl, het- 
eroaryl, and optionally substituted heteroaryl: 

R 44 is selected from the group consisting of (C 1 -C 6 )alkyl, 
(C 3 -C 12 )cycloalkyl, (C 3 -C 7 )heterocycloalkyl, (C r C 6 ) 
alkyl(C 3 -C 12 )cycloalkyl, (C 1 -C 6 )alkyl(C 3 -C 7 )heteroc)^- 
cloalkyl. aryl, heteroaryl, (C 1 -C 6 )alk> r l-aryl, (C 1 -C 6 )alkyl- 
heteroaryl, —OR 45 , CH 2 OR 45 , — CH 2 OH, — CN, 
—CF 3 , --CH 2 0(CO)R 46 , --C0 2 R 47 , — CH 2 NH ? , 
--CH 2 N(R 47 )S0 2 R 45 , — S0 2 N(R 47 )(R 48 ), --CON(R 47 ) 
(R 48 ), ^CH 2 N(R 48 )CO(R 46 ), ^CH 2 N(R 48 )S0 2 (R 46 ), 
^CH 2 N(R 48 )C0 2 (R 45 ), ^CH 2 N(R 48 )CONH(R 47 ); 

R 45 is selected from the group consisting of (C 1 -C 6 )alkyl, 
(C 1 -C 6 )alkyl(C 3 -C 12 )cycloalkyl, (C r C 6 )alkyl(C 3 -C 7 )het- 
erocycloalkyl, (C 1 -C 6 )alkyl-aiyl, (C r C 6 )alkyl -heteroaryl; 

R 46 is selected from the group consisting of (C 1 -C 6 )alkyl, 
(C 3 -C 12 )cycloalkyl, (C 3 -C 7 )heterocycloalkyl, (C L -C 6 ) 
alkyl(C 3 -C 12 )cycloalkyl, (C 1 -C 6 )alkyl(C 3 -C 7 )heterocy- 
cloalkyl. aryl, heteroaryl, ((LVC^alkyl-aryl, (C 1 -C 6 )alkyl- 
heteroaryl; 

R 47 and R 48 are, independently, selected from the group con- 
sisting of H, (C 1 -C 6 )alkyl, (C 3 -C 12 )cycloalkyl, (C 3 -C 7 ) 
hetero cycloalkyl, (C 1 -C 6 )alkyl(C 3 -C 12 )cycloalkyl, (C^ 
C 6 )alkyl(C 3 -C 7 )heterocycloalkyl, (Q-C^alkyl-aryl, and 
(C x -C 6 )alkyl-heteroaryl. 
Representative examples included are: 

(Endo)-3-(2-methoxy-2,2-di-thiophen-2-yl-ethyl)-8,8-dim- 
ethyl-8-azonia-bicyclo[3 .2. 1 ] octane iodide; 

3 -((Endo)-8 -methyl-8-aza-bicy clo [3.2.1 ]oct-3 -yl)-2, 2- 
diphenyl-propionitrile; 

(Endo)-8-methyl-3-(2,2.2-triphenyl-ethyl)-8-aza-bicyclo 
[3.2.1]octane; 

3 -((Endo)-8 -methy 1-8-aza-bicyclo [3.2.1 ]oct-3 -yl)-2,2- 
diphenyl-propionamide; 

3 -((Endo)-8 -methy 1-8-aza-bicyclo [3.2.1 ]oct-3 -yl)-2,2- 
diphenyl-propionic acid; 

(Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azo- 
nia-bicyclo[3.2.1]octane iodide; 

(Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azo- 
nia-bicy clo [3. 2.1] octane bromide; 

3 - ((Endo)-8 -methy 1-8-aza-bicyclo [3.2.1 ]oct-3 -yl)-2,2- 
dipheny 1-propan- 1 -ol ; 



N-Benzyl-3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3- 
yl)-2,2-diphenyl-propionamide; 
(XXIII) (Endo)-3-(2-carbamoyl-2,2-diphenyl-ethyl)-8,8-dimethyl- 
8-azonia-bicyclo[3.2.1]octane iodide; 
5 l-Benzyl-3-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3- 
yl)-2,2-diphenyl-propyl]-urea; 
l-Ethyl-3-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3- 

yl)-2,2-diphenyl-propyl]-urea; 
N-[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2- 
10 diphenyl -propyl] -acetamide; 

N-[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2- 

diphenyl -propyl] -benzamide ; 
3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-di- 

thiophen-2-yl-propionitrile; 
(Endo)-3-(2-cyano-2,2-di-thiophen-2-yl-ethyl)-8,8-dim- 

ethyl-8-azonia-bicy clo [3. 2.1] octane iodide; 
N-[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2- 

diphenyl -propyl] -benzenesulfonamide ; 
[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2- 

diphenyl -propyl] -urea; 
N-[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2- 

diphenyl -propyl] -methanesulfonamide; and ; or 
(Endo)-3-{2,2-diphenyl-3-[(l-phenyl-methanoyl)-amino]- 
propyl}-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane bro- 
mide. 

Preferred compounds useful in the present invention 
include: 

(Endo)-3-(2-methoxy-2,2-di-thiophen-2-yl-ethyl)-8,8-dim- 

ethyl-8-azonia-bicy clo [3. 2.1] octane iodide; 
(Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azo- 

nia-bicyclo [3. 2.1] octane iodide: 
(Endo) -3 -(2 -cyano-2 ,2 -dipheny 1-ethy 1) -8 . 8 -dimethy 1-8-azo - 

nia-bicyclo[3.2. 1] octane bromide; 
(Endo) -3 -(2 -carbamoyl -2 ,2 -diphenyl -ethyl)- 8 ,8-dimethy 1- 

8-azonia-bicyclo[3.2.1]octane iodide; 
(Endo)-3-(2-cyano-2,2-di-thiophen-2-yl-ethyl)-8,8-dim- 

ethyl-8-azonia-bicy clo [3. 2.1] octane iodide; and/or 
(Endo)-3-{2,2-diphenyl-3-[(l-phenyl-methanoyl)-amino]- 
propyl } -8, 8 -dimethy 1-8-azonia-bicy clo [3 .2.1] octane bro- 
40 mide. 

Suitable antihistamines (also referred to as H 1 -receptor 
antagonists) include any one or more of the numerous antago- 
nists known which inhibit R 1 -receptors, and are safe for 
human use. All are reversible, competitive inhibitors of the 
45 interaction of histamine with E^ -receptors. The majority of 
these inhibitors, mostly first generation antagonists, have a 
core structure, which can be represented by the following 
formula: 



20 



25 



30 



35 



50 



Ari 



55 



60 



I I / 

X — C — C — N 

a/ I I \ 

This generalized structure represents three types of anti- 
histamines generally available: ethanolamines, ethylenedi- 
amines, and alkylamines. In addition, other first generation 
antihistamines include those which can be characterized as 
based on piperizine and phenothiazines. Second generation 
antagonists, which are non-sedating, have a similar structure- 
activity relationship in that they retain the core ethylene group 
(the alkylamines) or mimic the tertiary amine group with 
piperizine or piperidine. Exemplary antagonists are as fol- 
lows: 

Ethanolamines: carbinoxamine maleate, clemastine fuma- 
rate, dipheny lhydramine hydrochloride, and dimenhydrinate. 
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Ethylenediamines: pyril amine maleate, tripelennamine HC1, 
and tripelennamine citrate. 

Alkylamines: chloropheniramine and its salts such as the 
maleate salt, and acrivastine. 

5 

Piperazines: hydroxyzine HC1, hydroxyzine pamoate, cycliz- 
ine HO, cyclizine lactate, meclizine HQ, and cetirizine HC1. 

Piperidines: Astemizole, levocabastine HC1, loratadine or its 
descarboethoxy analogue, and terfenadine and fexofenadine 
hydrochloride or another pharmaceutically acceptable salt. 10 

Azelastine hydrochloride is yet another U 1 receptor 
antagonist which may be used in combination with a PDE4 
inhibitor. 

The combinations referred to above may conveniently be 
presented for use in the form of a pharmaceutical formulation 15 
and thus pharmaceutical formulations comprising a combi- 
nation as defined above together with a physiologically 
acceptable diluent or carrier represent a further aspect of the 
invention. 

The individual compounds of such combinations may be 20 
administered either sequentially or simultaneously in sepa- 
rate or combined pharmaceutical formulations. Appropriate 
doses of known therapeutic agents will be readily appreciated 
by those skilled in the art. 

The invention will now be described by reference to the 
following biological examples which are merely illustrative 25 
and are not to be construed as a limitation of the scope of the 
present invention. 



BIOLOGICAL EXAMPLES 
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The c)^tokine-inhibiting effects of compounds of the 
present invention may be determined by the following in vitro 
assays: 

Assays for Interleukin-1 (IL-lbeta), Interleukin-8 (IL-8), 
and Tumour Necrosis Factor (TNFalpha) are well known in 35 
the art, and may be found in a number of publications, and 
patents. Representative suitable assays for use herein are 
described in Adams et al., U.S. Pat. No. 5,593,992, whose 
disclosure is incorporated by reference in its entirety. 

It is recognized that the respective assays herein may have 
been run multiple times for particular compounds of Formula 
(I) or (la), etc. as described herein. The determination of 
activity, as reported in these assays, will be based upon a mean 
or median of these values. 

Interleukin-1 (IL-1) 45 

Human peripheral blood monocytes are isolated and puri- 
fied from either fresh blood preparations from volunteer 
donors, or from blood bank buffy coats, according to the 
procedure of Colotta et al, J Immunol, 132, 936 (1984), or 
another suitable procedure such as positive selection selec- 
tion using MACS CD14+ beads. These monocytes (lxlO 6 ) 50 
are plated in 24, 48, 96 or 384-well plates at a concentration 
of 1 -2 million/ml per well. The cells are allowed to adhere for 
2 hours, after which time non-adherent cells can be removed 
by gentle washing. Test compounds are then added to the cells 
for 1 h before the addition of lipopolysaccharide (50-200 55 
ng/ml), and the cultures are incubated at 37° C. for an addi- 
tional 24 h. At the end of this period, culture supernatants are 
removed and clarified of cells and all debris. IL-1 beta levels 
in the cell-free supernatant are then determined by enzyme- 
linked immunoassay (ELISA) or other antibody based pro- go 
cedure. 

In vivo TNF Assay: 

(1) Griswold et al., Drugs Under Exp. and Clinical Res., 
XIX (6), 243-248 (1993); or 

(2) Boehm, et al., Journal Of Medicinal Chemistry 39, 65 
3929-3937 (1996) whose disclosures are incorporated by ref- 
erence herein in their entirety. 



LPS-induced TNFa Production in Mice and Rats 

In order to evaluate in vivo inhibition of LPS-induced 
TNFa production in rodents, both mice or rats are injected 
with LPS. 

Mouse Method 

Male Balb/c mice from Charles River Laboratories are 
pretreated (30 minutes) with compound or vehicle. After the 
30 min. pretreat time, the mice are given LPS (lipopolysac- 
charide from Esherichia coli Serotype 055-B5, Sigma 
Chemical Co.. St Louis, Mo.) 25 ug/mouse in 25 ul phosphate 
buffered saline (pH 7.0) intraperitoneally. Two hours later the 
mice are killed by C0 2 inhalation and blood samples are 
collected by exsanguination into heparinized blood collection 
tubes and stored on ice. The blood samples are centrifuged 
and the plasma collected and stored at -20° C. until assaved 
for TNFa by ELISA. 

Rat Method 

Male Lewis rats from Charles River Laboratories are pre- 
treated at various times with compound or vehicle. After a 
determined pretreat time, the rats are given LPS (lipopolysac- 
charide from Esherichia coli Serotype 055-B5, Sigma 
Chemical Co., St Louis. Mo.) 3.0 mg^kg intraperitoneally. 
The rats are killed by C0 2 inhalation and heparinized whole 
blood is collected from each rat by cardiac puncture 90 min- 
utes after the LPS injection. The blood samples are centri- 
fuged and the plasma collected for analysis by ELISA for 
TNFa levels. 

ELISA Method 

TNFa levels were measured using a sandwich ELISA, 
Olivera et al., Circ. Shock, 37, 301-306, (1992), whose dis- 
closure is incorporated by reference in its entirety herein, 
using a hamster monoclonal antimurine TNFa (Genzyme, 
Boston, Mass.) as the capture antibody and a polyclonal rab- 
bit antimurine TNFa (Genzyme) as the second antibody. For 
detection, a peroxidase-conjugated goat antirabbit antibody 
(Pierce, Rockford, 111.) was added, followed by a substrate for 
peroxidase (1 mg/ml orthophenylenediamine with 1% urea 
peroxide). TNFa levels in the plasma samples from each 
animal were calculated from a standard curve generated with 
recombinant murine TNFa (Genzyme). 

LPS-Stimulated Cytokine Production in Human Whole 
Blood 

Assay: Test compound concentrations were prepared at 
lOx concentrations and LPS prepared at 1 ugmil (final cone, 
of 50 ng/ml LPS) and added in 50 uL volumes to 1 .5 mL 
eppendorf tubes. Heparinized human whole blood was 
obtained from healthy volunteers and was dispensed into 
eppendorf tubes or multiwell plates containing compounds 
and LPS in 0.2-0.4 mL volumes and the tubes incubated at 37 
C. In some studies, compound was incubated with blood for 
up to 30 min prior to addition of LPS. Following a 4 hour 
incubation, the tubes or plates were centrifuged to remove 
cells and plasma was withdrawn and frozen at -80 C. 

Cytokine measurement: IL-lbeta and/or TNFalpha were 
quantified using a standardized ELISA, or similar technol- 
ogy. Concentrations of IL-lbeta or TNFalpha were deter- 
mined from standard curves of the appropriate cytokine and 
IC50 values for test compound (concentration that inhibited 
50% of LPS -stimulated cytokine production) were calculated 
by linear regression analysis. 

Results 

Compounds would be considered active in this assay if they 
demonstrated an IC50 of less than 1 0 uM up to about an IC50 
of less than 0.0001 uM. 

Representative compounds of Formula (I) and (la) as 
described in Examples 3, 4, 21(c), 22, 24, 25, 27, 29. 30, 
31(e), 32, 35, 37(b), 38, 40, 44, 46, 47, 54, 56(d), 57-66, 
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68-78, 79(c), 82, 87, 99, 101-105, 107, 109, 118(b), 122-125, 
1 28, and 1 29 were tested in the above assay and found active. 

Compounds of Examples 93, 97(b), and 100 demonstrated 
an IC50 of greater than 1.0 uM in this assay. While these 
compounds were found to be inhibit greater than 50% at a 1 5 
uM of TNF-alpha, some of these would be expected upon 
retesting with increasing concentrations to reach 50% inhibi- 
tion. 

CSBP/p38 Kinase Assay: 

This assay measures the CSBP/p38-catalyzed transfer of 10 
32 P from [a- 32 P]ATP to threonine residue in an epidermal 
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cient concentration (>10xK z ) of a potent inhibitor the anisot- 
ropy of the unbound fluorescent ligand is measurably differ- 
ent from the bound value. 

The concentration of kinase enzyme should preferably be 
^2xK / . The concentration of fluorescent ligand required will 
depend on the instrumentation used, and the fluorescent and 
physicochemical properties. The concentration used must be 
lower than the concentration of kinase enzyme, and prefer- 
ably less than half the kinase enzyme concentration. 

The fluorescent ligand is the following compound: 




H 2 ^ 



growth factor receptor (EGFR) -derived peptide (T669) with 
the following sequence: KRELVEPLTPSGEAPNQALLR 
(residues 661-681). (See Gallagher et al., "Regulation of 
Stress Induced Cytokine Production by Pyridinyl Imidazoles: 
Inhibition of CSBP Kinase", BioOrganic & Medicinal Chem- 
istry, 1997, 5, 49-64). 

Reactions were carried inroundbottom 96 well plate (from 
Corning) in a 30 ml volume. Reactions contained (in final 
concentration): 25 mM Hepes, pH 7.5; 8 mM MgCl 2 ; 0.17 
mM ATP (the Km™ of p38 (see Lee et al., Nature 300, n72 
pg. 639-746 (December, 1994)); 2.5 uCi of [g-32P]ATP; 0.2 
mM sodium orthovanadate; 1 mM DTT; 0.1% BSA; 10% 
glycerol; 0.67 mM T669 peptide; and 2-4 nM of yeast-ex- 
pressed, activated and purified p38. Reactions were initiated 
by the addition of [gamma-32P]Mg / ATP, and incubated for 
25 min. at 37° C. Inhibitors (dissolved in DMSO) were incu- 
bated with the reaction mixture on ice for 30 minutes prior to 
adding the 32P-ATP. Final DMSO concentration was 0.16%. 
Reactions were terminated by adding 10 ul of 0.3 M phos- 
phoric acid, and phosphorylated peptide was isolated from 
the reactions by capturing it onp81 phosphocellulose filters. 
Filters were washed with 75 mM phosphoric acids, and incor- 
porated 32P was quantified using beta scintillation counter. 
Under these conditions, the specific activity of p38 was 400- 
450 pmol/pmol enzyme, and the activity was linear for up to 
2 hours of incubation. The kinase activity values were 
obtained after subtracting values generated in the absence of 
substrate which were 10-15% of total values. 

Fluorescence Anisotropy Kinase Binding Assay — Standard 
Volume 

The kinase enzyme, fluorescent ligand and a variable con- 
centration of test compound are incubated together to reach 
thermodynamic equilibrium under conditions such that in the 
absence of test compound the fluorescent ligand is signifi- 
cantly (>50%) enzyme bound and in the presence of a suffi- 



which is derived from 5-[2-(4-aminomethylphenyl)-5-pyri- 
din-4-yl-lH-imidazol-4-yl]-2-chlorophenol and rhodamine 
green. 

Recombinant human p3 8a was expressed as a GST-tagged 
protein. To activate this protein, 3 .5 uM unactivated p38a was 
incubated in 50 mM Tris-HCl pH 7.5, 0.1 mM EGTA, 0.1% 
2-mercaptoethanol, 0.1 mM sodium vanadate, lOmMMgAc, 
0.1 mMATP with 200 nM MBP-MKK6 DD at 30 degrees for 
30 mins. Following activation p38a was re-purified and the 
activity assessed using a standard filter-binding assay. 

Protocol: All components are dissolved in buffer of com- 
position 62.5 mM HEPES, pH 7.5, 1 .25 mM CHAPS, 1 mM 
DTT, 12.5 mM MgCl 2 with final concentrations of 12 nM 
p38ct and 5 nM fluorescent ligand. 30 ul of this reaction 
mixture is added to wells containing 1 ul of various concen- 
trations of test compound (0.28 nM-16.6 uM final) or DMSO 
vehicle (3% final) in NUNC 384 well black microtitre plate 
and equilibrated for 30-60 mins at room temperature. Fluo- 
rescence anisotropy is read in Molecular Devices Acquest 
(excitation 485 nm/emission 535 nm). 

Definitions: K z =dissociation constant for inhibitor binding 

K^dissociation constant for fluorescent ligand binding 

Fluorescence, \nisotropy Kinase Binding Low Volume Assay 
The kinase enzyme, fluorescent ligand and a variable con- 
centration of test compound are incubated together to reach 
thermodynamic equilibrium under conditions such that in the 
absence of test compound the fluorescent ligand is signifi- 
cantly (>50%) enzyme bound and in the presence of a suffi- 
cient concentration (>10xKi) of a potent inhibitor the anisot- 
ropy of the unbound fluorescent ligand is measurably 
different from the bound value. 

The concentration of kinase enzyme should preferably be 
2xKf. The concentration of fluorescent ligand required will 
depend on the instrumentation used, and the fluorescent and 
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physicochemical properties. The concentration used must be 
lower than the concentration of kinase enzyme, and prefer- 
ably less than half the kinase enzyme concentration. 
The fluorescent ligand is the following compound: 
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80(a), 80(b), 81 to 95, 97(b), 98 to 112. 113(b), 114(b), 115, 
116b, 116(c), 117, 118a, 118b, 119 to 121, and 202c were 
tested in the above assay and demonstrated pIC 50 values of 
between 5.1 and 8.4. 




30 



which is derived from 5-[2-(4-aminomethylphenyl)-5-pyri- 
din-4-yl-lH-imidazol-4-yl]-2-chlorophenol and rhodamine 
green. 

Recombinant human p38ct was expressed as a GST-tagged 
protein. To activate this protein, 3.5 [iM unactivated p3 8a was 
incubated in 50 mM Tris-HCl pH 7.5, 0.1 mM EGTA. 0.1% 
2-mercaptoethanol,0.1 mM sodium vanadate, lOmMMgAc, 
0. 1 mM ATP with 200 nM MBP-MKK6 DD at 30 degrees for 
30 mins. Following activation p38a was re-purified and the 35 
activity assessed using a standard filter-binding assay. 

Protocol: All components are dissolved in buffer of com- 
position 62.5 mM HEPES, pH 7.5, 1 .25 mM CHAPS, 1 mM 
DTT, 12.5 mM MgCl 2 with final concentrations of 12 nM 
p38a and 5 nM fluorescent ligand. 30 ul of this reaction 40 
mixture is added to wells containing 0.1 ul of various con- 
centrations of test compound (0.02 nM-25 uM final) or 
DMSO vehicle (1 .7% final) in Greiner low volume 384 well 
black microtitre plate and equilibrated for 30-60 mins at room 
temperature. Fluorescence anisotropy is read in Molecular 
Devices Acquest (excitation 485 nm/emission 535 nm). 
Definitions: K z =dissociation constant for inhibitor binding 
K^dissociation constant for fluorescent ligand binding 
It is noted that there are two assay formats shown above for 
the Fluorescence anisotropy kinase binding assay. The only 
difference between these two assays is the volume used and 
the plate type. It has been demonstrated that there is no 
difference in potency between the two formats, and that the 
assays are considered to be equivalent. The results described 
herein may have been performed in either assay format and 
are not differentiated as to which. 



45 



50 



55 



Results 

Compounds are considered active in this assay if they 
demonstrate a pIC50 of greater than 4.6 up to about a pIC50 
of 9.0. 

Representative compounds of Formula (I) and (la) as 
describedinExamplesl(d),2(b),3to 6, 7(c), 7(d), 8, 11, 12c, 
13, 17, 18e, 19(a), 19(c), 20, 21(a), 21(c), 22 to 30, 31(e), 32, 
34, 35, 36, 37a, 37b, 38 to 55, 56(d), 57 to 61 to 78, 79(c), 



60 



The compounds of Example 1(a), Example 9, Example 
96(d) and Example 1 14b did not demonstrate an IC50 at a 
concentration of less than 16 uM resulting in a pIC50 of less 
than 4.8 in this assay. 

Tr-Fret Assay 

Time-resolved Fluorescence Resonance Energy Transfer 
Kinase Standard Assay 

Recombinant human p38a was expressed as a His-tagged 
protein. To activate this protein, 3 uM unactivated p38a was 
incubated in 200 mM Hepes pH 7.4, 625 mM NaCl, 1 mM 
DTT with 27 nM active MKK6 (Upstate), 1 mM ATP and 10 
mM MgCl 2 The activity of the MKK6 -activated p38a was 
assessed using a time-resolved fluorescence resonance 
energy transfer (TR-FRET) assay. 

Biotinylated-GST-ATF2 (residues 19-96, 400 nM final), 
ATP (125M final) and MgC12 (5 mM final) in assay buffer (40 
mM HEPES pH 7.4, 1 mM DTT) were added to wells con- 
taining 1 ul of various concentrations of compound or DMSO 
vehicle (3% final) in NUNC 384 well black plate. The reac- 
tion was initiated by the addition of MKK6 -activated p38 
(100 pM final) to give a total volume of 30 ul. The reaction 
was incubated for 120 minutes at room temperature, then 
terminated by the addition of 1 5 ul of 100 mM EDTA pH 7.4. 
Detection reagent (1 5 ul) in buffer (100 mM HEPES pH 7.4, 
150 mM NaCl, 0.1% w/v BSA, 1 mM DTT) containing 
antiphosphothreonine-ATF2-71 polyclonal antibody (Cell 
Signalling Technology, Beverly Mass., USA) labelled with 
W-1024 europium chelate (Wallac OY, Turku, Finland), and 
APC -labelled streptavidin (Prozyme, San Leandro, Calif., 
USA) was added and the reaction was further incubated for 60 
minutes at room temperature. The degree of phosphorylation 
of GST-ATF2 was measured using a Packard Discovery plate 
reader (Perkin-Elmer Life Sciences, Pangbourne, UK) as a 
ratio of specific 665 nm energy transfer signal to reference 
europium 620 mn signal. 

Time-resolved Fluorescence Resonance Energy Transfer 
Kinase Low Volume Assay 

Recombinant human p38a was expressed as a His-tagged 
protein. To activate this protein, 3 uM unactivated p38a was 
incubated in 200 mM Hepes pH7.4, 625 mM NaCl, 1 mM 
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DTT with 27 nM active MKK6 (Upstate), 1 mM ATP and 10 donors, using standard methods. Blood is collected in hep- 
mM MgCl 2 The activity of the MKK6-activated p38a was arinized syringes and layered over histopaque (30 ml/20 ml), 
assessed using a time-resolved fluorescence resonance Following centrifugation, the red cell pellet is resuspended in 
energy transfer (TR-FRET) assay. PBS and purified over a dextran gradient. Red blood cells are 
Biotinylated-GST-ATF2 (residues 19-96, 400 nM final), 5 lysed with water for 40 sec, remaining granulocytes collected 
ATP ( 1 2 5 uM final) and MgCl 2 (5 mM final) in as say buffer by centrifugation and resuspended at 1 . 5 x 1 0^6 cells/ml . Cell s 
(40 mM HEPES pH 7.4, 1 mM DTT) were added to wells are added (0.5-1 ml) to 48 well plates already containing 
containing 0.1 ul of various concentrations of compound or compound at lOOOx final concentration in neat DMSO or 
DMSO vehicle (1.7% final) in Greiner low volume 384 well 10% DMSO in RPMI1640 with 10% FBS. TNF (final con- 
black plate. The reaction was initiated by the addition of 10 centration 100 ng/ml) is used as the stimulus. Cells incubated 
MKK6-activated p38a (100 pM final) to give a total volume for approximately 20 hrs at 37° C, 5% C02. Levels of IL-8 in 
of 6 ul The reaction was incubated for 1 20 minutes at room the cell free supernatant are determined by sandwich ELISA, 
temperature, then terminated by the addition of 3 ul of detec- and inhibition relative to a control with DMPO but no com- 
tion reagent in buffer (100 mM HEPES pH 7.4, 150 mM pound is calculated. 
NaCl, 0.1% w/v BSA, 1 mM DTT, 100 mM EDTA) contain- 15 Resu]ts 
ing antiphosphothreonine-ATF2-71 polyclonal antibody 

(Cell Signalling Technology, Beverly Mass., USA) labelled Compounds would be considered active in this assay if they 

with W- 1 024 europium chelate (Wallac OY, Turku, Finland), demonstrated an IC50 of less than 1 0 uM up to about an IC50 

and APC-labelled streptavidin (Prozyme, San Leandro, of less than 0.0001 uM, and were screened at concentrations 

Calif, USA). The reaction was further incubated for 60 min- 20 U P to 100 nM - 

utes at room temperature. The degree of phosphorylation of Representative compounds of Formula (I) and (la) as 

GST-ATF2 was measured using a BMG Ruby star plate reader described in Examples 2(b), 3, 5, 6, 8, 13, 18(e), 21(c), 22-26, 

(BMG, UK) as a ratio of specific 665 nm energy transfer 28-30, 31(e), 32-36, 37(a) and (b), 38-47, 54, 56(d), 57-66, 

signal to reference europium 620 nm signal. 68-78, 79(c), 80(b), 81-85, 87, 95, 99-105, 107, 109, 112, 

It is noted that there are two assay formats shown above for 25 113(b), 114(b), 115, 117, 118(b), 119, 122-129, 132-145, 

the Time-resolved fluorescence resonance energy transfer 147-149, 150(d), 151, 158-160, 162, 163(c), 164-170, 172- 

kinase assay. The only difference between these two assays is 178, 179(c), 180-187, 193(b), and 194-201 were tested in the 

the volume used and the plate type. It has been demonstrated above assay and found active. 

that there is no difference in potency between the two formats, Compounds of Examples 1(a), 7(c) and (d), 9-11, 12(c), 

and that the assays are considered to be equivalent. The 30 14(c), 15-17, 51-53, 80(a), 110, 111, 116(b), 118(a), 146, 

results described herein may have been performed in either 152-157, 163(b), 171, 170(b), 188(a) and (b), 193(a), 189, 

assay format and are not differentiated as to which. and 1 91 - 1 92 demonstrated an IC50 of greater than 0.1 uM in 

this assay. Compounds of Examples 130 and 131 demon- 

esu s strated an IC50 of greater than 0.01 uM in this assay. Example 

Compounds are considered active in this assay if they 35 ]90 demonstrate d an IC50 of greater than 0.03 uM in this 

demonstrate a pIC50 of greater than 4.6 up to about a pIC50 agsay Thege later compounds were screened at a different top 

of greater than 10.0. concentration than the above grouping. While these corn- 
Representative compounds of Formula (I) and (la) were pounds were not foimd to inhibit the production of IL _ 8 at 
tested in this assay, and as described in Examples 9, 10, 15, greater than 50 o /o at a 100 nM, some of these would be 
18(e), 31(e), 34, 36, 56(d), 57, 60 to 62, 66, 74, 78, 79(c), 98 40 expegte d upon retesting with increasing concentrations to 
to 107, 109, 112, 113(b), 114(b), 117, 118(a), 1 18(b), 119to re a C h 50% inhibition 

149, 150(d), 151 to 156, 158 to 160, 162, 163(b), 163(c), 164 n A , 0/vv , 1+ . , 

' +„r!l, v „ 0 „ ' ' . A/ > . ^ \ ;;' . Compounds of Examples 202(c) upon multiple runs pro- 

S Vo 9 b) '™? (C) ' 180t ° 187 L 188(b) ' 189t ° 192 ' 193(3)5 videdabroadrangeofdata, ra ngingfroma„IC50of0.01 uM 
193(b), 194 to 201 are active in this assay. ^ T^cn * * *i r»i *i- r> 1 1™ 

n -„. , ^ , ^ c , to an IC50 of greater than 0.1 uM in this assay. Example 120 

Example 97(b), and Example 1 15 upon multiple runs pro- 45 mu , ti ]e mns iAs A a broad range of data, ranging 
^a^^eofdata >ran p^fom7 4tolessthan4.6 fromanIC50ofgreaterthan0.001uMtogreater1han0.luM 
of a pIC50 in this assay. Example 1 88(a) did not demonstrate - n ^ assav 
an IC50 at a concentration of less than 16 uM resulting in a 

pIC50 of less than 4.8 in this assay. Rat LPS Neutrophilia Model 

For purposes herein the HTRF assay and the Fluorescence 50 The effect of compounds on the influx of neutrophils to the 
anisotropy kinase binding assay; l ung i n LPS -challenged rats is evaluated as follows. The test 

compound is suspended in one of the following solutions: 
0.5% tween 80/PBS, 0.5% tween 80/saline, 10% EtOH/saline 
(with pH adjusted to 2.0, or 8.0 with HC1, or unadjusted), 
55 Saline @ pH 2.0, 6.5 or 8.0, 0.5% Tragacanth, 1% DMSO/ 
20% Encapsin/Saline, or acidified 5% Tragacanth. The sus- 
pension process may be aided by the use of a glass homog- 
enizer. For intratracheal administration, the animals are 
anesthetized with inhaled isoflurane and placed in a supine 
60 position, the trachea is intubated with a steel gavage needle 
(1.5 inch, 22 gauge, small ball) or a Penn-Century 
Microsprayer Aerosolizer (model IA-1B) and 200 ul of dos- 
ing solution is delivered. The animals are visually monitored 
TNF-stimulated IL-8 Production from Human Neutrophils during the recovery process, which typically occurs within 
The effect of test compounds on TNF -stimulated IL8 pro- 65 two minutes. It is noted that the test compounds may be 
duct ion by human neutrophils is measured as follows. Neu- alternatively administered via the microsprayer in a dry pow- 
trophils are prepared from blood obtained from consenting der blend with a suitable excipient, such as lactose. 
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Rats treated with compound or vehicle (15 min-24 hours 
pretreatment) are exposed to an LPS aerosol (100 ug/ml) for 
15 min. Four hours later the rats are euthanized with pento- 
barbital (100 mg/kg, i.p.) and the airways are lavaged with 5 
washes of 5 ml of phosphate buffered saline. The harvested 
cells are stained (Diffquick) and counted to determine total 
and differential cell data. In a typical study, macrophages 
represent 40-70% of the total cells, and polymorphonuclear 
cells 30-60% of the total cells. Inhibition of neutrophil levels 
relative to no compound controls is calculated based on the 
differential counts. 

The assay has varying conditions, such as concentration, 
pretreat time, form of the compound (crystalline, amorphous, 
salts, micronised), and a wet or dry application of the com- 
pound. 

The data is obtained as % inhibition using a particular 
concentration and pretreat time. While a number of the com- 
pounds were found to be statistically nonsignificant (p>0.05), 
it is expected that upon retesting with either increasing con- 
centrations, and/or a change in pretreat time that some of 
them may reach statistical significance (p<0.05). 

Representative compounds of the invention have been 
tested in this assay. 

Compounds of Examples 4, 22, 27, 29, 3 1(e), 34, 44, 56(d), 
57, 58, 59, 60, 61, 66, 68, 69, 72. 73, 77, 78, 79(c), 101, 103, 
104, 105, 107, 109 : 117, 119, 124, 133, 137, 160, 166, 167, 
and 173 were found to have statistically significant inhibition 
of neutrophilia in at least one of the range of conditions tested 
in this assay. 

Compounds of Examples 23, 24, 25, 28, 32, 67, 70, 71 , 76, 
95, 99, 100, 102, 1 12, 1 13(b), 115, 118(b), 120, 122, 125, 129, 
130, 132, 134, 138, 147, 162, 163(c), 169, 178, 181, and 185 
were found to have statistically nonsignificant inhibition of 
neutrophilia in at least one of the range of conditions tested in 
this assay. 

Compounds of Examples 120, 128, 135, 149, 168, 172, 
174, and 175 were found to be inactive in this assay. 

TNF-a in Traumatic Brain Injury Assay 

This assay provides for examination of the expression of 
tumor necrosis factor mRNA in specific brain regions which 
follow experimentally induced lateral fluid-percussion trau- 
matic brain injury (TBI) in rats. Since TNF-a is able to induce 
nerve growth factor (NGF) and stimulate the release of other 
cytokines from activated astrocytes, this post-traumatic alter- 
ation in gene expression of TNF-a plays an important role in 
both the acute and regenerative response to CNS trauma. A 
suitable assay may be found in WO 97/35856 whose disclo- 
sure is incorporated herein by reference. 

CNS Injury Model for IL-b mRNA 

This assay characterizes the regional expression of inter- 
leukin-1 13 (IL-1 p) mRNA in specific brain regions following 
experimental lateral fluid-percussion traumatic brain injury 
(TBI) in rats. Results from these assays indicate that follow- 
ing TBI, the temporal expression of IL-1 p mRNA is region- 
ally stimulated in specific brain regions. These regional 
changes in cytokines, such as IL-1 p play a role in the post- 
traumatic pathologic or regenerative sequelae of brain injury. 
A suitable assay may be found in WO 97/35856 whose dis- 
closure is incorporated herein by reference. 

Angiogenesis Assay: 

Described in WO 97/32583, whose disclosure is incorpo- 
rated herein by reference, is an assay for determination of 
inflammatory angiogenesis which may be used to show that 
cytokine inhibition will stop the tissue destruction of exces- 
sive or inappropriate proliferation of blood vessels. 
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Rhinovirus/Influenza Assay: 

Cell lines, rhinovirus serotype 39, and influenza virus 
A'PR/8/34 were purchased from American Type Culture Col- 
lection (ATCC). BEAS-2B cells were cultured according to 

5 instructions provided by ATCC using BEGM (bronchial epi- 
thelial growth media) purchased from Clonetics Corp. HELA 
cell cultures, used for detection and titration of virus, were 
maintained in Eagle's minimum essential media containing 
10% fetal calf serum, 2 mM 1-glutamine, and lOmMHEPES 

10 buffer (MEM). 

A modification of the method reported by Subauste et al., 
Supra, for in vitro infection of human bronchial epithelial 
cells with rhinovirus was used in these studies. BEAS-2B 
cells (2xl0 5 /well) were cultured in collagen-coated wells for 

15 24 hours prior to infection with rhinovirus. Rhinovirus sero- 
type 39 was added to cell cultures for one hour incubation at 
34° C. after which inoculum was replaced with fresh media 
and cultures were incubated for an additional 72 hours at 34° 
C. Supernatants collected at 72 hours post-infection were 

20 assayed for cytokine protein concentration by ELISA using 
commercially available kits (R&D Systems). Virus yield was 
also determined from culture supernatants using a microtitra- 
tion assay in HELA cell cultures (Subauste et al., supra 1995). 
In cultures treated with p3 8 kinase inhibitors, drug was added 

25 30 minutes prior to infection. Stocks of compounds were 
prepared in DMSO (10 mM drug) and stored at -20° C. 

For detection of p38 kinase, cultures were incubated in 
basal media without growth factors and additives to reduce 
endogenous levels of activated p38 kinase. Cells were har- 

30 vested at various time points after addition of rhinovirus. 
Detection of tyrosine phosphorylated p38 kinase by immu- 
noblot was analyzed by a commercially available kit and was 
performed according to the manufacturer's instructions 
(PhosphoPlus p38 MAPK Antibody Kit: New England 

35 BioLabs Inc.). 

In some experiments, BEAS-2B cells were infected with 
influenza virus (strain A/PR/8/34) in place of rhinovirus. Cul- 
ture supernatant was harvested 48 and 72 hour post-infection 
and tested by ELISA for cytokine as described above. 

40 Cells and virus : Influenza A/PR/8/34 sub type HI Nl (VR- 
95 American Type Culture Collection, Rockville, Md.) was 
grown in the allantoic cavity' of 10 day old chicken eggs. 
Following incubation at 37° C, and refrigeration for 2 1 /2 
hours at 4° C, allantoic fluid was harvested, pooled, and 

45 centrifuged (1 ,000 rcf; 1 5 min; 4° C.) to remove cells. Super- 
natent was aliquoted and stored at -70° C. The titer of the 
stock culture of virus was 1 .0xl0 10 Tissue Culture Infective 
Dose/ml (TCID 50 ) 

Inoculation procedure: Four-six week old female Balb/ 

50 cAnNcrlBr mice were obtained from Charles River, Raleigh, 
N.C. Animals were infected intranasally. Mice were anesthe- 
tized by intraperitioneal injection of Ketamine (40 mg/kg; 
Fort Dodge Labs, Fort Dodge, Iowa) and Xylazine (5 mg/kg; 
Miles, Shawnee Mission, Kans.) and then inoculated with 

55 100 TCID50 of PR8 diluted in PBS in 20 ul. Animals were 
observed daily for signs of infection. All animal studies were 
approved by SmithKline Beecham Pharmaceuticals Institu- 
tional Animal Care and Use Committee. 

Virus titration: At various times post infection, animals 

60 were sacrificed and lungs were aseptically harvested. Tissues 
were homogenized, in vials containing 1 micron glass beads 
(Biospec Products, Bartlesville, Okla.) and 1 ml. of Eagles 
minimal essential medium. Cell debris was cleared by cen- 
trifugation at 1,000 rcf for 15 minutes at 4° C, and superna- 

65 tants were serially diluted on Madin-Darby canine kidnev 
(MDCK) cells. After 5 days of incubation at 37° C. (5% C0 2 ), 
50 nl of 0.5% chick red blood cells were added per well, and 
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agglutination was read after 1 hour at room temperature. The 
virus titer is expressed as 50% tissue culture infective dose 
(TCID 50 ) calculated by logistic regression. 

ELISA: Cytokine levels were measured by quantitative 
ELISA using commercially available kits. Ear samples were 
homogenized using a tissue minser in PBS. Cell debris was 
cleared by centrifugation at 14,000 rpm for 5 minutes. The 
cytokine concentrations and thresholds were determined as 
described by the manufacturer; IL-6, IFN-y, and KC (R&D 
Systems, Minneapolis, Minn.). 

Myeloperoxidase Assay ; Myeloperoxidase (MPO) activity 
was determined kinetically as described by Bradley et al. 
(1982). Briefly, rabbit cornea were homogenized in Hexade- 
cyl Trimethyl- Ammonium Bromide (HTAB) (Sigma Chemi- 
cal Co. St. Louis, Mo.) which was dissolved in 0.5 m Potas- 
sium phosphate buffer (J.T. Baker Scientific, Phillipsburg, 
N.J.). Following homogenization, the samples were sub- 
jected to freeze-thaw-sonication (Cole-Panner 8853, Cole- 
Parmer, Vernon Hills, 111.) 3 times. Suspensions were then 
cleared by centrifugation at 12,500xg for 15 minutes at 4° C. 
MPO enzymatic activity was determined by colormetric 
change in absorbance during a reaction of O-Dianisidine 
dihydrochloride (ODI) 0.175 mg/ml (Sigma Chemical Co. St. 
Louis, Mo.) with 0.0002% Hydrogen peroxide (Sigma 
Chemical Co. St. Louis, Mo.). Measurements were per- 
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Determination of arterial oxygen saturation. A Nonin vet- 
erinary hand held pulse oximeter 8500V with lingual sensor 
(Nonin Medical, Inc., Plymouth Minn.) was used to deter- 
mine daily arterial oxygen saturation % Sp02 as described 
5 (Sidwell et al. 1992 Antimicrobial Agents and Chemotherapv 
36:473-476). 

Additional data and assay modifications may be found in 
PCT/US00/25386, (WO 01/1 9322) filed 1 5 Sep. 2000, whose 
disclosure is incorporated herein by reference in its entirety. 

10 All publications, including but not limited to patents and 
patent applications, cited in this specification are herein 
incorporated by reference as if each individual publication 
were specifically and individually indicated to be incorpo- 
rated by reference herein as though fully set forth. 

The above description fully discloses the invention includ- 

15 ing preferred embodiments thereof. Modifications and 
improvements of the embodiments specifically disclosed 
herein are within the scope of the following claims. Without 
further elaboration, it is believed that one skilled in the art can, 
using the preceding description, utilize the present invention 

20 to its fullest extent. Therefore, the Examples herein are to be 
construed as merely illustrative and not a limitation of the 
scope of the present invention in any way. The embodiments 
of the invention in which an exclusive property or privilege is 
claimed are defined as follows. 



SEQUENCE LISTING 



<160> NUMBER OF SEQ ID NOS : 1 

<210> SEQ ID NO 1 
<211> LENGTH: 21 
<212> TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
<22 0> FEATURE: 

<22 3> OTHER INFORMATION: Epidermal Growth Factor Receptor -Derived 
Peptide 

<400> SEQUENCE: 1 

Lys Arg Glu Leu Val Glu Pro Leu Thr Pro Ser Gly Glu Ala Pro Asn 
15 10 15 

Gin Ala Leu Leu Arg 
20 



45 



formed by using a Beckman Du 640 Spectrophotometer (Ful- 
lerton, Calif.) fitted with a temperature control device. 50 ul of 
material to be assayed was added to 950 ul of ODI and change 
in absorbance was measured at a wave length of 460 nm for 2 50 
minutes at 25° C. 

Whole Body Plethysomography: Influenza virus infected 
mice were placed into a whole body plethysomograph box 
with an internal volume of approximately 350-ml. A bias 
airflow of one 1/min was applied to the box and flow changes 55 
were measured and recorded with a Buxco XA data acquisi- 
tion and respiratory analysis system (Buxco Electronics, 
Sharon, Conn.). Animals were allowed to acclimate to the 
plethysmograph box for 2 min. before airflow data was 
recorded. Airway measurements were calculated as Penh (en- 60 
hanced pause). Penh has previously been shown as an index 
of airway obstruction and correlates with increased intrapleu- 
ral pressure. The algorithm for Penh calculation is as follows: 
Penh=[(expiratory time/relaxation time)-l]x(peak expira- 
tory flow/peak inspiratory flow) where relaxation time is the 65 
amount of time required for 70% of the tidal volume to be 
expired. 



What is claimed is: 



1. A compound of the formula: 




cr \ 



(I) 



(Rl')* or 



N X 
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CT N 



wherein 

G 3 is CH 2 ; 
G 4 is CH; 



R x is C(Z)N(R 10 .)(CR 10 R 20 ) V R„ C(Z)O(CR 10 R 20 ) v R„ 
N(R 10 ,)C(Z)(CR 10 R 20 ) V R„ N(R 10 .)C(Z)N(R 10 .) 
(CR 10 R 20 ),R„ or N(R i0 ,)OC(Z)(CR 10 R 20 )^; 

R r is independently selected at each occurrence from halo- 
gen, C x 4 alkyl, halo-substituted-Ci 4 alkyl, cyano, nitro, 
(CR 10 R 20 ),.NR^, (CR 10 R 20 ),,C(O)R 12 , SR 5 , S(0)R 5 , 
S(O) 2 R 5 ,or(CR 10 R 20 ) v .OR 13 ; 

R b is hydrogen, C U10 alkyl. C 3 . 7 cycloalkyl, C 3 . 7 25 
cycloalkyl alkyl, aryl, arylC^^alk^d, heteroaryl, 
heteroarylC^io alkyl, heterocyclic, or heterocyclic^ 0 
alkyl moiety, which moieties, excluding hydrogen, may 
all be optionally substituted; 

X is R 2 , OR 2 ,, S(0) m R 2 , (CH 2 )„,N(R 10 .)S(O) ra R 2 ,, (CH 2 ) W , 
N(R 10 .)C(O)R 2 „ (CH 2 ) W ,NR 4 R 14 , (CH 2 )„.N(R 2 .)(R 2 ..), 
or N(R 10 .)R,NH-C(=N-CN)NR^.; 

X, is N(R u ),0, S(O) m ,orCR 10 R 20 ; 

R^ is selected from an optionally substituted C^^ alkyl-, 
—CH 2 — C(O)— CH 2 — , — CH 2 — CH 2 — O^CH 2 — 
CH 2 — , — CH 2 — C(O)N(R 10 ,)CH 2 — CH 2 — , —CB 2 — 
N(R 10 -)C(O)CH 2 — , — CH 2 — CH(OR 10 ,) — CH, — , 



:h 9 



0—C(0) CH 2 



:(0)0— CH 2 — CH 2 — , or 



R^ and R^, are independently selected at each occurrence 
from hydrogen, C^q alkyl, C 3 _ 7 cyclo alkyl, C 3 _ 7 cy- 
cloalkylC^^alkyl, C 5 _ 7 cycloalkenyl, C 5 . 7 cycloalk- 
enyl -C^^alkyl, aryl, arylCj.^ alkyl, heteroaryl, het- 
eroarylC^o alkyl, heterocyclic, or a heterocyclylC 1 _ 10 
alkyl moiety, wherein all of the moieties except for 
hydrogen, are optionally substituted, or R^ and R^, 
together with the nitrogen to which they are attached 
form an optionally substituted heterocyclic ring of 5 to 7 
members, which ring may contain an additional heteroa- 
tom selected from oxygen, nitrogen or sulfur; 

R 2 is hydrogen, C^^ alkyl, C 3 . 7 cycloalkyl, C 3 . 7 
cycloalkylalkyl, aryl, arylC^o alkyl, heteroaryl, het- 
eroarylC^o alkyl, heterocyclic, or a heterocyclylC^^ 
alkyl moiety, and 

wherein each of these moieties, excluding hydrogen, 

may be optionally substituted; or 
R 2 is the moiety (CR 10 R 20 )^.X 1 (CR 10 R 20 )^C(A 1 )(A 2 ) 
(A 3 ), or (CR 10 R 20 ) ? ,C(A 1 )(A 2 )(A 3 ); 

R 2 . is hydrogen, alkyl, C 3 _ 7 cycloalkyl, 

cycloalkylalkyl, aryl, arylC^o alkyl, heteroaryl, het- 
eroarylC^o alkyl, heterocyclic, or a heterocyclylC^o 
alkyl moiety, and wherein each of these moieties, 
excluding hydrogen, may be optionally substituted; 

R 2 ,, is hydrogen, C^q alkyl, C 3 _ 7 cycloalkyl, C 3 . 7 
cycloalkylalkyl, aryl, arylC^o alkyl, heteroaryl, het- 
eroarylC^o alkyl, heterocyclic, or a heterocyclylC^o 



alkyl moiety, and wherein these moieties, excluding 
hydrogen, may be optionally: or 
( Ia ) wherein R 2 „ is the moiety (CR 10 R 20 ) / X 1 (CR 10 R 20 )^C 

(A 1 )(A 2 )(A 3 ); 

5 A 1 is an optionally substituted C^^ alkyl, heterocyclic, 
heterocyclic C^^ alkyl, heteroaryl, heteroaryl 
alkyl, aryl, or aryl C ul0 alkyl; 
A 2 is an optionally substituted C v _ 10 alkyl, heterocyclic, 
heterocyclic C^q alkyl, heteroaryl, heteroaryl C x _ 10 
10 alkyl, aryl, or aryl alkyl; 

A 3 is hydrogen or is an optionally substituted C^q alkyl; 
R 3 is a C 1 _ 10 alkyl, C 3 _ v cycloalkyl, C 3 _ 7 cycloalkyl C x _ 10 
alkyl, aryl, arylC^^ alkyl, heteroaryl, heteroarylC^^ 
alkyl, heterocyclic or a heterocyclylC^o alkyl moiety, 
15 and wherein each of these moieties may be optionally 
substituted: 

R 4 and R 14 are each independently selected at each occur- 
rence from hydrogen, C L _ 4 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 
cycloalkylC^alkyl, aryl, aryl -C^ alkyl, heterocyclic, 
20 heterocyclic C i _ 4 alkyl, heteroaryl or a heteroaryl C U4 
alkyl moiety, and wherein each of these moieties, 
excluding hydrogen, may be optionally substituted: or 
the R 4 and R 14 together with the nitrogen which they are 
attached form an optionally substituted heterocyclic ring 
of 4 to 7 members, which ring optionally contains an 
additional heteroatom selected from oxygen, sulfur or 
nitrogen; 

R 4 , and R 14 , are each independently selected at each occur- 
rence from hydrogen or C 1 _ 4 alkyl, or R 4 . and R 14 , 
together with the nitrogen to which they are attached 
form a heterocyclic ring of 5 to 7 members, which ring 
optionally contains an additional heteroatom which is 
NR 9 ,; 

R 5 is independently selected at each occurrence from 
hydrogen, C U4 alkyl, C 2 . 4 alkenyl, C 2 _ 4 alkynyl or 
NR 4 ,R 14 ,, excluding the moieties SR 5 being SNR 4 ,R 14 ,, 
S(0) 2 R 5 being S0 2 H and S(0)R 5 being SOH; 
R 9 , is independently selected at each occurrence from 
hydrogen, or C x _ 4 alkyl; 
40 R w and R 20 are independently selected at each occurrence 
from hydrogen or C 1 . 4 alkyl; 
R 10 , is independently selected at each occurrence from 

hydrogen or C^alkyl; 
R lx is independently selected at each occurrence from 
45 hydrogen or C 1 _ 4 alkyl ; 

R 12 is independently selected at each occurrence from 
hydrogen, C 1-4 alkyl, halo-substituted C 1-4 alkyl, C 2 _ 4 
alkenyl, C 2 . 4 alkynyl, C 3 . 7 cycloalkyl, C 3 . 7 cy- 
cloalkylC 1 _ 4 alkyl, C 5 . 7 cycloalkenyl, C 5 . 7 cycloalkenyl 
50 C U4 alkyl, aryl, ar> r lC 1 _ 4 alkyl, heteroaryl, het- 
eroarylQ.4 alkyl, heterocyclyl, or a heterocyclylC^ 
alkyl moiety, and wherein each of these moieties, 
excluding hydrogen, may be optionally substituted; 
R 13 is independently selected at each occurrence from 
55 hydrogen, C x _ 4 alkyl, halo-substituted C L _ 4 alkyl, C 2 . 4 
alkenyl, C 2 _ 4 alkynyl, C 3 . 7 cycloalkyl, C 3 . 7 cy- 
cloalkylC^ alkyl, C 5 . 7 cycloalkenyl, C 5 . 7 cycloalkenyl 
C x _ 4 alkyl, aryl, arylC 1 _ 4 alkyl, heteroaryl, het- 
eroarylC^ alkyl, heterocyclyl, or a heterocyclylC^ 
60 alkyl moiety, and wherein each of these moieties, 
excluding hydrogen, may be optionally substituted; 
R^ and R^, are each independently selected from hydrogen, 
C UA alkyl, C 3 _ 6 cycloalkyl, C 3 _ 6 cycloalkylC ^alkyl 
moiety, and wherein each of these moieties, excluding 
hydrogen, may be optionally substituted; or R d and R^, 
together with the nitrogen which they are attached form 
an optionally substituted heterocyclic ring of 5 to 6 
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members, which ring optionally contains an additional 
heteroatom selected from oxygen, sulfur or NR 9 ,; 

g is 0 or an integer having a value of 1, 2, 3, or 4: 

n' is independently selected at each occurrence from 0 or an 
integer having a value of 1 to 10; 5 

mis independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2; 

q is 0 or an integer having a value of 1 to 1 0; 

q' is 0, or an integer having a value of 1 to 6; 

t is an integer having a value of 2 to 6; 10 

v is 0 or an integer having a value of 1 or 2; 

v' is independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2; 

Z is independently selected at each occurrence from oxy- 
gen or sulfur; or 15 

a pharmaceutically acceptable salt thereof. 

2. The compound according to claim 1 which is Formula 
(I), or a pharmaceutically acceptable salt thereof. 

3. The compound according to claim 1 which is Formula 
(la), or a pharmaceutically acceptable salt thereof. 

4. The compound according to claim 1 wherein R : is C(Z) 
N(R 10 .)(CR 10 R 20 ),R, or N(R 10 .)C(Z)(CR 10 R 20 )^. 

5. The compound according to claim 4 wherein R : is C(Z) 
N(R 10 .)(CR 10 R 20 )^. 25 

6. The compound according to claim 5 wherein R^ is 
selected from an optionally substituted C^o alkyl, optionally 
substituted heteroaryl, optionally substituted aryl. optionally 
substituted aryl C^q alkyl, optionally substituted C 3 _ 7 cy- 
cloalkyl or an optionally substituted C 3 7 cycloalkyl 10 
alkyl. 

7. The compound according to claim 6 wherein R^ is 
optionally substimted C U10 alkyl, optionally substituted het- 
eroaryl, optionally substituted C 3 _ 7 cycloalkyl or an option- 
ally sub stituted ary 1 . 3 5 

8. The compound according to claim 7 wherein R^ is pro- 
pyl, cyclopropyl, isopropyl, thiazolyl, phenyl, or 4-ffuoro- 
phenyl. 

9. The compound according to claim 8 wherein v is 0; R^ is 
thiazolyl; Z is oxygen, and R 10 , is hydrogen. 40 

10. The compound according to claim 1 wherein R r is 
independently selected at each occurrence from halogen, C U4 
alkyl, or halo-substituted-C i _ 4 alkyl. 

11. The compound according to claim 10 wherein R r is 
independently selected at each occurrence from fluorine, 45 
methyl, or CF 3 . 

12. The compound according to claim 1 wherein X is 
S(0) m R 2 . 

13. The compound according to claim 1 wherein X is 
(CH 2 )„,NR 4 R 14 , or (CH 2 )„N(R 2 ,)(R 2 ,,). 50 

14. The compound according to claim 13 wherein the R 4 
and R 14 moieties, are optionally substituted, 1 to 4 times, 
independently at each occurrence, by halogen; hydroxy; 
hydroxy substituted C^^alkyl; C x _ l0 alkoxy; halosubstituted 
C x 10 alkoxy; C 1 10 alkyl; halosubstituted C L 4 alkyl; SR 5 ; 55 
S(0)R 5 ; S(0) 2 R 5 ; C(0)R,; C(0)ORj; C(0)NR 4 ,R 14 ,; NR 4 .C 
(0)Ci-ioalkyl; NR 4 ,C(0)aryl; NR 4 ,R 14 ,; cyano; nitro; 

alkyl; C 3 _ 7 cycloalkyl; C 3 _ 7 cycloalkyl C^q alkyl; halosubsti- 
tuted C 1 _ l0 alkyl; an unsubstituted or substituted aryl, or 
arylCj.4 alkyl; an unsubstituted or substituted heteroaryl or 60 
hetero alkyl; an unsubstituted or substituted heterocyclic 
or heterocyclic alkyl, and wherein these aryl, heteroaryl 
or heterocyclic containing moieties are substituted one to two 
times independently at each occurrence by halogen; C U4 
alkyl, hydroxy; hydroxy substituted C 1-4 alkyl; C 1 . 4 alkoxy; 65 
S(0) m alkyl; amino, mono & di-substituted C x _ 4 alkyl amino, 
or CF 3 ; and wherein 
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Rj is independently selected at each occurrence from 
hydrogen, C^alkyl, aryl, aryl C^alkyl, heteroaryl, 
heteroaryl C 1 _ 4 alk> r l, heterocyclic, or a heterocyclic 
C^alkyl moiety, and wherein these moieties, excluding 
hydrogen, may be optionally substituted. 

15. The compound according to claim 14 wherein R 4 and 
R 14 are independently selected from hydrogen, optionally 
substituted C U10 alkyl, optionally substituted aryl, optionally 
substituted aryl-C^ alkyl, optionally substituted heterocy- 
clic, optionally substituted heterocyclic C U4 alkyl, optionally 
substituted heteroaryl or optionally substituted heteroaryl 

alkyl. 

16. The compound according to claim 15 wherein the C x _ 10 
alkyl is substimted one or more times, independently at each 
occurrence with NR 4 ,R 14 , halogen, hydroxy, alkoxy, C(O) 
NR 4 .R 14 .orNR 4 C(O)C 1 . 10 alkyl. 

17. The compound according to claim 14 wherein X is 
(CH 2 ) K .NR 4 R 14 ; one of R 4 and R 14 is an optionally substituted 
heteroaryl C ± _ A alkyl, and the heteroaryl moiety is selected 
from thienyl, pyrrolyl, oxazolyl, thiazolyl, isoxazolyl, 
isothiazolyl, imidazolyl, pyrazolyl, triazolyl, pyridazinyl, 
pyrimidinyl, pyrazinyl, benzoxazolyl, benzimidazolyl, and 
benzothiazolyl. 

18. The compound according to claim 17 wherein the het- 
eroaryl C U4 alkyl moiety is imidazolyl methyl; the other of R 4 
and R 14 is hydrogen; and n' is 0. 

19. The compound according to claim 14 wherein X is 
(CH 2 ) W ,NR 4 R 14 and one of R 4 and R 14 is an optionally sub- 
stituted heterocyclic or heterocyclic C 1-4 alkyl moiety 
selected from tetrahydropyrrole, tetrahydropyran, tetrahy- 
drofuran, pyrrolinyl, pyrrolidinyl, imidazolinyl, imidazolidi- 
nyl, indolinyl, pyrazolinyl, pyrazolidinyl, piperidinyl, piper- 
azinyl, and morpholino, tetrahydropyrrole C 1 _ 4 alkyl, 
tetrahydropyran C 1j4 alkyl, tetrahydrofuran C 1-4 alkyl, pyr- 
rolinyl C 1 . 4 alkyl, pyrrolidinyl C 1 . 4 alkyl, imidazolinyl C 1-4 
alkyl, imidazolidinyl C 1-4 alkyl, indolinyl C x _ 4 alkyl, pyra- 
zolinyl C 1-4 alkyl, pyrazolidinyl C x _ 4 alkyl, piperidinyl C 2 _ 4 
alkyl, piperazinyl C 1-4 alkyl, and morpholino C v _ 4 alkyl. 

20. The compound according to claim 19 wherein the 
optionally substituted heterocyclic or heterocyclic C 14 alkyl 
moiety is selected from pyrrolinyl, pyrrolidinyl, piperidinyl, 
piperazinyl, morpholino, pyrrolinyl C 1-4 alkyl, pyrrolidinyl 
C v _ 4 alkyl, piperidinyl C l _ 4 alkyl, piperazinyl alkyl, and 
morpholino C U4 alkyl. 

21. The compound according to claim 14 wherein X is 
(CH 2 )„,NR 4 R 14 and R 4 and R 14 together with the nitrogen 
cyclize to form an optionally substituted ring selected from 
pyrrolidine, piperidine, piperazine, and morpholine. 

22. The compound according to claim 14 wherein X is 
l^'-bipiperin-l'yl or 4-methyl-l,4 , -bipiperii>ryl. 

23. The compound according to claim 1 wherein the R 2 , 
moieties, excluding hydrogen, are optionally substituted 1 to 
4 times, independently, by C 1 . 10 alkyl, halo-substituted C 1 _ 10 
alkyl, C 2 _ 10 alkenyl, C 2 _ 10 alkynyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cy- 
cloalkylC^^alkyl, C 5 . 7 cycloalkenyl, C 5 . 7 cycloalkenyl C Y _ l0 
alkyl, halogen, — C(O), cyano, nitro, (CR i0 R 90 ) w R 6 , 
(CR 10 R 20 )„SH ; (CR 10 R 20 )„S(O)„,R 7: (CR 10 R 20 )„N(R l0 .)S 
(0) 2 R 7 , (CR 10 R 20 )„NR e R c ,, (CR^R.oXNRX'C^alkylN- 
R e R e , (CR 10 R 20 )„CN, (CR 10 R 20 )„S(O) 2 NR 8 R e , (CR 10 R 20 ) M 
C(Z)R 5 , (CR 10 R 20 )„OC(Z)R 6 , (CR 10 R 20 )„C(Z)OR 5 , 
(CR 10 R 20 )„C(Z)NR e R e „ (CR 10 R 20 )„N(R 10 .)C(Z)R 6 , 
(CR 10 R 20 )„N(R 10 .)C(=N(R 10 .))NR e R e ,, (CR 10 R 20 )„C 
(=NOR 6 )NR e R e „ (CR 10 R 20 )„OC(Z)NR e R e „ (CR 10 R 20 )„N 
(R 10 .)C(Z)NR e R e ,, or (CR 10 R 20 )„N(R 10 ,)C(Z)OR 7 ; and 

wherein R e are R e , are each independently selected at each 
occurrence from hydrogen, C 1-4 alkyl, C 3 _ 7 cycloalkyl, 
C 3 . 7 cycloalkylC^alkyl, aryl, aryl-C^ alkyl, het- 
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eroaryl or a heteroaryl C U4 alkyl moiety, which moi- 
eties, excluding hydrogen may be optionally substi- 
tuted; or R e and R e , together with the nitrogen which they 
are attached form an optionally substituted heterocyclic 
ring of 4 to 7 members, which ring optionally contains 5 
an additional heteroatom selected from oxygen, sulfur 
or NR 9 ; 

R e is independently selected at each occurrence from 
hydrogen, alkyl, C 3 _ 7 cycloalkyl, heterocyclyl, het- 
erocyclyl C^^alkyl, aryl, arylC^o alkyl, heteroaryl or 10 
heteroarylC^o alkyl, wherein each of these moieties, 
excluding hydrogen are optionally substituted; 

R 7 is independently selected at each occurrence from 
Chalky 1, aryl, arylC^alkyl, heterocyclic, heterocy- 
clylC^g alkyl, heteroaryl, or heteroarylC^galkyl moiety, 15 
and wherein each of these moieties may be optionally 
substituted; and 

n is independently selected at each occurrence from 0 or an 
integer having a value of 1 to 10. 2Q 

24. The compound according to claim 23 wherein X is 
(CH 2 )„,N(R 2 .)(R 2 .,); R 2 is an optionally substituted C^q alkyl 
moiety, and the alkyl is substituted by (CR 10 R^ 0 )„NR e R e , or 
(CR 10 R2o)„NR e R e ,C 1 . 4 alkyl NR e R e ,. 

25. The compound according to claim 24 wherein R e are 25 
R e . are independently selected at each occurrence from hydro- 
gen, or Cj_4 alkyl. 

26. The compound according to claim 13 wherein X moi- 
ety is 3 -(diethy lamino )propylamino, 3-(dimethylamino)pro- 
pyl(methyl)amino, 3-(dimethylamino)propyl(methyl)amino, 30 
2-(dimethylamino)ethylamino, 1 -methylethyl)aminopropy- 
lamino, (1,1 -dimethyl ethyl)aminopropyl amino, (1 -methyl- 
ethyl)aminoethy lamino , 2- (methyl amino)ethy lamino , 
2-aminoethyl(methyl)amino, or a 2-(dimethylamino)ethyl 
(methyl )amino. 35 

27. The compound according to claim 1 wherein R 2 is 
optionally substituted one or more times, independently at 
each occurrence, with C^q alkyl, halo-substituted C^^ 
alkyl, C 2 _ 10 alkenyl, C 2 _ 10 alkynyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cy- 
cloalkylC^^alkyl, C 5 . 7 cycloalkenyl, C 5 _ 7 cycloalkenyl 40 
alkyl, halogen. — C(O), cyano, nitro, (CR 10 R 90 )„OR 6 , 
(CR 10 R 20 )„SH, (CR 10 R 20 ) w S(O) m R 75 (CR 10 R 20 )„N(R 10 ,)S 
(0) 2 R 7 , (CR 10 R 20 ) w NR e R e ,, (CR 10 R 20 ) K NRJ* e ^alky] 
NR e R e ,, (CR 10 R 20 )„CN, (CR 10 R 20 )„S(O) 2 NR e R e ,, 
(CR 10 R 20 )„C(Z)R 6 , (CR 10 R 20 ) W OC(Z)R 6 , (CR 10 R 20 )„C(Z) 45 
OR 6 , (CR 10 R 20 )„C(Z)NR e R e „ (CR 10 R 20 )„N(R 10 .)C(Z)R 6 , 
(CR 10 R 20 )„N(R 10 .)C(=N(R 10 .))NR e R e , (CR 10 R 20 )„C 
(=NOR 6 )NR e R e „ (CR 10 R 20 )„OC(Z)NR e R e ., (CR 10 R 20 ) W N 
(R 10 ,)C(Z)NR e R e , or (CR 10 R 20 ) W N(R 10 ,)C(Z)OR 7 ; and 
wherein 

R e are R e , are each independently selected at each occur- 
rence from hydrogen, C 1 _ 4 alkyl, C 3 . 7 cycloalkyl, C 3 . 7 
cycloalkylC^alkyl, aryl, aryl -C V _ A alkyl, heteroaryl or a 
heteroaryl C 1-4 alkyl moiety, which moieties, excluding ^ 
hydrogen may be optionally substituted; or R e and R e , 
together with the nitrogen which they are attached form 
an optionally substituted heterocyclic ring of 4 to 7 
members, which ring optionally contains an additional 
heteroatom selected from oxygen, sulfur or NR 9 ; 6Q 

R 6 is independently selected at each occurrence from 
hydrogen, C x . l0 alkyl, C 3 _ 7 cycloalkyl, heterocyclyl, het- 
erocyclyl C 1 _ 10 alk^f , aryl, arylC 1 . 10 alkyl, heteroaryl or 
heteroarylC^o alkyl, wherein each of these moieties, 
excluding hydrogen are optionally substituted; 65 

R 7 is independently selected at each occurrence from 
C^alkyl, aryl, arylC^alkyl, heterocyclic, heterocy- 
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clylC^g alkyl, heteroaryl, or heteroarylC^alkyl moiety, 
and wherein each of these moieties may be optionally 
substituted: and 
n is independently selected at each occurrence from 0 or an 
integer having a value of 1 to 10. 

28. The compound according to claim 27 wherein R 2 is a 
C l 10 alkyl optionally substituted by (CR 10 R 20 ) W C(Z)OR 6 , 
(CR 10 R 20 ) M OR 63 or(CR 10 R 20 ) M NR 4 R 14 . 

29. The compound according to claim 1 wherein R 2 is the 
(CR 10 R 20 ),.X 1 (CR 10 R 20 ),C(A 1 )(A 2 )(A 3 ), or (CR 10 R 20 ) ? .C 
(A 1 )(A 2 )(A 3 ). 

30. The compound according to claim 29 wherein X : is 
oxygen or N(R 10 ). 

31. The compound according to claim 29 wherein R., is 
(CR 10 R 20 )^ I X 1 (CR 10 R 20 )^C(A 1 )(A 2 )(A 3 ), at least one of A l5 
A 2 or A 3 is substituted by (CR 10 R 20 ) W OR 6 , q is 1 or 2, and q' 
isO. 

32. The compound according to claim 1 wherein R 3 is an 
optionally substituted C L _ 10 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 
cycloalkylalkyl, or aryl. 

33. The compound according to claim 32 wherein R 3 is 
optionally substituted one or more times, independently at 
each occurrence, with wherein these moieties are all option- 
ally substituted one or more times, independently at each 
occurrence, by hydrogen, halogen, nitro, alkyl, halo- 
substituted alkyl, C 2 _ 10 alkenyl, C 2 . 10 alkynyl, C 3 _ 7 cy- 
cloalkyl, C 3 7 cvcloalkylC 1 10 alkyl, C 5 7 cycloalkenyl, 
C 5 . 7 cycloalkenylC 1 . 10 alkyl, (CR 10 R 20 )„OR 6 , (CR 10 R 20 )„ 
SH, (CR 10 R 20 ) M S(O) ffl R 7 , (CR 10 R 20 )„N(R 10 .)S(O) 2 R 7; 
(CR 10 R 2 o),NR 16 R 26 , (CR 10 R 20 )„CN, (CR 10 R 20 )„S(O) 2 
NR 16 R 26 , (CR 10 R 20 )„C(Z)R 6 , (CR 10 R 20 )„OC(Z)R 6 , 
(CR 10 R 20 )„C(Z)OR 6 , (CR 10 R 20 ) W C(Z)NR 16 R 26 , (CR 10 R 20 ) W 
N(R 10 ,)C(Z)R 6 , (CR 10 R 20 ) W N(R 10 ,)C(=N(R 10 ,))NR 16 R 26 , 
(CR 10 R 20 ) M OC(Z)NR 16 R 26 , (CR 10 R 20 )„N(R 10 ,)C(Z) 
NR 16 R 26 , or (CR 10 R 20 )„N(R 10 ,)C(Z)OR 7 ; and wherein 

R L 6 and R 26 are each independently selected at each occur- 
rence from hydrogen, or C U4 alkyl; or the R 16 and R 26 
together with the nitrogen which they are attached form 
an unsubstituted or substituted heterocyclic ring of 4 to 
7 members, which ring optionally contains an additional 
heteroatom selected from oxygen, sulfur or NR 9 ., 

R 7 is independently selected at each occurrence from 
C^alkyl, aryl, arylC^alkyl, heterocyclic, heterocy- 
clylCl-6 alkyl, heteroaryl, or heteroarylC^alkyl moi- 
ety, and wherein each of these moieties may be option- 
ally substituted; and 

n is 0 or an integer having a value of 1 to 10. 

34. The compound according to claim 33 wherein the R 3 
optional substituent is independently selected at each occur- 
rence from halogen, C 140 alkyl, (CR 10 R 20 )„OR 6 , (CR 10 R 20 )„ 
NR 16 R 26 , or halo -substituted C-^o alkyl. 

35. The compound according to claim 33 wherein R 3 is a 
phenyl substituted one or more times independently at each 
occurrence by fluorine, chlorine, hydroxy, methoxy, amino, 
methyl, or trifluoromethyl. 

36. The compound according to claim 1 wherein R 3 is a 
2 , 6-difluoropheny 1. 

37. The compound according to claim 1 wherein R 3 is an 
aryl ring substituted 1 to 4 times, independently at each occur- 
rence by halogen, C l _ w alkyl, (CR 10 R 20 )„OR 6? (CR 10 R 20 )„ 
NR 16 R 26 , or halo -substituted C^^ alkyl; R r is independently 
selected at each occurrence from halogen, C 1 _ 4 alkyl, or halo- 
sub stituted-Cj.4 alkyl; g is 0, or 1; R { is C(Z)N(R 10> ) 
(CR 10 R 20 ) V R 6 ; v is 0; R^ is thiazolyl; Z is oxygen, R 10 . is 
hydrogen; X is (CH 2 ) W .NR 4 R 14 ; one of R 4 and R 14 is an 
optionally substituted heteroaryl C x _ 4 alkyl, and the other of 
R 4 and R 14 is hydrogen. 



US 7,678,. 

307 

38. The compound according to claim 1 which is: 

N-(cyclopropylmethyl)-3-(8-(2,6-difluorophenyl)-2-{[2- 
hy droxy- 1 -(hy droxymethyl)ethy 1] amino } -7 -oxo -7,8- 
dihydropyrido[2 ,3 -d]pyrimidin-4 -y 1) -4 -methy lbenza- 
mide; 5 

N-(cyclopropylmethyl)-3-[8-(2,6-difluorophenyl)-7-oxo- 
2-(4-piperidinylamino)-7, 8 -dihydropyrido [2,3 -d]pyri- 
midin-4-yl] -4-methylbenzamide; 

N-(cyclopropylmethyl)-3-{8-(2,6-difluorophenyl)-7-oxo- 
2-[(2,2,6,6-tetramethyl-4-piperidinyl)amino]-7,8-dihy- 10 
dropyrido [2, 3 -d]pyrimidin-4-yl} -4-methylbenzamide; 

N-(cyclopropylmethyl)-3-{8-(2,6-difluorophenyl)-7-oxo- 
2 - [ (2 , 2 , 6 , 6 -tetramethy 1 -4 -p ip eri diny l)amino ] -7 , 8 -dihy- 
dropyrido [2, 3 -d]pyrimidin-4-y 1 } -4-methylbenzamide; 

N-(cyclopropylmethyl)-3-{8-(2,6-difluorophenyl)-2- 15 
[( 1 H-imidazol-2 -ylmethy 1 )amino] -7 -oxo -7 , 8 -dihy dro - 
pyrido[2,3-d]pyrimidin-4-yl}-4-methylbenzamide; 

3-[2-[(2-aminoethyl)(methyl)amino]-8-(2,6-difluorophe- 
ny 1) -7-oxo-7, 8 -dihy dropyrido [2 ,3 -d] pyrimidin-4 -y 1] - 
N-(cyclopropylmethyl) -4-methylbenzamide; 20 

N- {3 -[8- (2, 6 -difluorophenyl) -7-oxo-2-(4-piperidiny- 
lamino)-7, 8 -dihy dropyrido [2,3 -d]pyrimidin-4-yl] -4- 
methylpheny 1 } -2 -thiophenecarboxamide; 

N-{3-[2-(4-amino-l-piperidinyl)-8-(2,6-difluorophenyl)- 
7-oxo-7. 8-dihy dropyrido[2. 3 -d]pyrimidin-4-yl] -4 -me- 25 
thylphenyl}-2-thiophenecarboxamide; 

N-(3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2,2,6,6-tetram- 
ethy 1 -4-piperidinyl)amino] -7,8 -dihydropyrido [2,3 -d] 
pyrimidin-4-yl}-4-methylphenyl)-2 -thiophenecarboxa- 
mide; 

N-(3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylm- 
ethyl)amino] -7-oxo -7 , 8 -dihy dropyrido [2, 3 -d]pyrimi- 
din-4 -y 1 } -4 -methylpheny 1) -2 -thiophenecarboxamide; 

N-[3-(8-(2,6-difluorophenyl)-2-{[2-(methylamino)ethyl] 35 
amino} -7-oxo -7, 8-dihy dropyrido [2,3 -d] pyrimidin-4 - 
yl)-4-methylphenyl]-2 -thiophenecarboxamide; 

N- {3 -[8- (2, 6 -difluorophenyl) -7-oxo-2-(4-piperidiny- 
lamino)-7 , 8 -dihydropyrido [2,3 -d]pyrimidin-4 -yl] -4- 
methylpheny 1 } -4 -fluoro-3 -methy lbenzamide; 4Q 

N-{3-[2-(4-amino-l-piperidinyl)-8-(2,6-difluorophenyl)- 
7-oxo-7. 8-dihy dropyrido[2. 3 -d]pyrimidin-4-yl] -4 -me- 
thy lphenyl} -4-fluoro-3-methylbenzamide; 

6-chloro-N-{3-[8-(2,6-difluorophenyl)-7-oxo-2-(4-pip- 
eridinylamino)-7,8-dihydropyrido[2,3-d]pyrimidin-4- 45 
yl] -4-methylphenyl} -3-pyridinecarboxamide; 

N-{3-[2-(4-amino-l-piperidinyl)-8-(2,6-difluorophenyl)- 
7-oxo-7. 8-dihydropyrido[2, 3 -d]pyrimidin-4-yl] -4 -me- 
thy lphenyl}-6-chloro-3-pyridinecarboxamide; 

6-chloro-N-(3 - { 8 -(2 , 6 -difluoropheny 1) -7 -oxo-2-[(2,2,6, 50 
6-tetramethyl-4-piperidinyl)amino] -7, 8 -dihydropyrido 
[2 ,3 -d] pyrimidin-4 -yl } -4 -methy lphenyl) -3 -pyridin- 
ecarboxamide; 

6-chloro-N-(3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol- 
2-y lmethy l)amino] -7 -oxo -7, 8-dihydropyrido [2,3 -d]py- 5 5 
rimidin-4-yl } -4-methylphenyl)-3 -p)'ridinecarboxam- 
ide; 

N-cyclopropyl-3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy- 
1 -(hydroxymethyl)ethy 1] amino } -7-oxo -7 , 8-dihy dropy- 
rido [2,3 -d]pyrimidin-4-yl) -5 -fluoro -4 -methy lbenza- 60 

mide; 

3-(8-(2,6-difluorophenyl)-2-{ [2 -hydroxy- 1 -(hydroxym- 
ethyl)ethyl] amino} -7 -oxo-7, 8-dihy dropyrido [2, 3-d] py- 
rimidin-4-yl)-N-(4-fluorophenyl)-4-methylbenzamide; 

3- (8 -(2, 6 -difluorophenyl )-2- { [2 -hydroxy- 1 - (hydroxym- 65 
ethy l)ethyl] amino } -7 -oxo-7 , 8-dihydropyrido [2,3 -d] py- 
rimidin-4-yl)-4-methyl-N-(2-phenylethyl)benzamide; 
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3-{8-(2,6-difluorophenyl)-7 -oxo-2 -[(2,2,6, 6-tetramethyl - 
4-piperidinyl)amino]-7,8-dihydropyrido[2,3-d]pyrimi- 
din-4-yl} -4-methyl-N-(l -methy lpropyl)benzamide; 

3-[2-(4-amino-l-piperidinyl)-8-(2,6-difluorophenyl)-7- 
oxo-7, 8-dihy dropyri do [2,3-d]pyrimidin-4-yl] -N-cyclo- 
propyl-4-methy lbenzamide; 

N-cyclopropyl-3-{8-(2,6-difluorophenyl)-2-[(lH-imida- 
zol-2-ylmethyl)amino]-7-oxo-7,8-dihydropyrido[2,3- 
d] pyrimidin-4-yl } -4 -methy lbenzamide; 

N-cyclopropyl-3-(8-(2,6-difluorophenyl)-7-oxo-2-{[2- 
(propyl amino )ethy 1] amino } -7, 8-dihydropyrido [2 ,3 -d] 
pyrimidin-4-yl)-4-methylbenzamide; 

3-(8-(2,6-difluorophenyl)-2-{[2-(dimethylamino)ethyl] 
amino } -7-oxo -7, 8-dihy dropyri do [2,3 -d]pyrimidin-4- 
yl)-4 -methyl -N-( 1 -methy lpropy l)benzamide ; 

3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2,2,6,6-tetramethyl- 
4-piperidinyl)amino]-7, 8-dihy dropyrido[2, 3 -d]pyrimi- 
din-4-yl} -N-[2-(4-fluorophenyl)ethyl] -4-methylbenza- 
mide; 

3-[2-(4-amino-l-piperidinyl)-8-(2,6-difluorophenyl)-7- 
oxo-7, 8-dihy dropyri do [2,3-d]p)Timidin-4-yl] -N-(cy- 
clopropylmethyl)-4-methylbenzamide; 

3 -{8 -(2. 6 -difluoropheny l)-7 -oxo-2 -[(2, 2, 6, 6-tetramethyl - 
4-piperidinyl)amino]-7, 8-dihy dropyrido[2,3-d]pyrimi- 
din-4-y 1 } -4-methyl -N- (2 -pheny lethy l)benzamide ; 

3-(8-(2,6-difluorophenyl)-2-{[2-(methylamino)ethyl] 
amino} -7-oxo-7, 8-dihydropyrido[2,3 -d]pyrimidin-4- 
yl)-4 -methyl -N-(2 -pheny lethy l)benzamide; 

3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylmethyl) 
amino] -7 -oxo -7 , 8 -dihydropyrido [2 ,3 -d] pyrimidin-4 - 
yl } -4 -methyl -N-(2-phenylethyl jbenzamide; 

N-{3-[8-(2,6-difluorophenyl)-2-(methylthio)-7-oxo-7,8- 
dihy dropyrido [2, 3 -d]pyrimidin-4-yl] -4-methylphe- 
nyl} -3 -thiophenecarboxamide; 

N- { 3 - [8- (2 ,6 -difluoropheny 1) -2 -(methy lsulf onyl) -7-oxo- 
7, 8 -dihydropyrido [2 ,3 -d] pyrimidin-4 -yl] -4-methylphe- 
nyl} -3 -thiophenecarboxamide; 

N-(3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2,2,6,6-tetram- 
ethyl-4-piperidinyl)amino]-7. 8-dihydropyrido[2,3 -d] 
pyrimidin-4 -yl } -4 -methy lphenyl) -3 -thiophenecarboxa- 
mide; 

N-{3-[2-(4-amino-l-piperidinyl)-8-(2,6-difluorophenyl)- 
7-oxo-7, 8-dihydropyrido [2, 3 -d]pyrimidin-4-yl] -4-me- 
thylphenyl } -3 - thiophenecarboxamide; 

3 - [2-[ (2-aminoethyl)(methyl)amino] -8 -(2, 6-difluorophe- 
ny 1) -7 -oxo-7, 8-dihydropyrido [2 , 3 -d]pyrimidin-4 -y 1] - 
N-(4-fluorophenyl)-4-methylbenzamide; 

3 - {8 -(2 , 6 -difluoropheny l)-2 - [ [3 -(dimethyl amino )propy 1] 
(methyl)amino]-7-oxo-7,8-dihydropyrido[2,3-d]pyri- 
midin-4-yl } -4-methyl-N-( 1 -methyl ethy l)benzamide; 

N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethyl )ethy 1] amino } -7-oxo -7 , 8-dihy dropyrido 
[2,3 -d] pyrimidin-4 -yl ) -4-methylphenyl ] -3 -thiophen- 
ecarboxamide; 

N-cy clopropyl -3 -(8- (2 , 6 -difluorophenyl) -2 -{ [2 -hydroxy - 
1 - (hydroxymethyl)ethyl ] amino } -7 -oxo -7 , 8 -dihy dropy- 
ri do[2,3-d]pyrimidin-4-yl)-4-methylbenzamide; 

N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxy methy l)ethy 1] amino } -7 -oxo-7 , 8-dihy dropyrido 
[2,3 -d] pyrimidin-4 -yl)-4-methy lphenyl] -3-isoquinolin- 
ecarboxamide; 

6-chloro-N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l- 
(hydroxymethyl)ethyl] -amino } -7-oxo-7,8-dihydropy- 
ri do [2,3 -d]pyrimidin-4-yl)-4-methylphenyl] -3-pyridin- 
ecarboxamide; 
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N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethy l)ethyl] amino } -7-oxo -7 , 8 -dihy dropyrido 
[2 ,3 -d] pyrimidin-4 -yl)-4-methylpheny 1] -2 -hydroxy- 1 - 
naphthalenecarboxamide; 

N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l -(hy- 5 
droxymethy l)ethyl] amino } -7-oxo -7 , 8 -dihy dropyrido 
[2,3 -d] pyrimidin-4 -yl)-4-methylphenyl] -4 -fluoro-1- 
naphthalenecarboxamide; 

N-[3 -(8-(2, 6-difluorophenyl)-2- { [2-hydroxy- 1 -(hy- 

droxymethy l)ethyl] amino } -7-oxo -7 , 8 -dihy dropyrido 1 0 
[2,3 -d] pyrimidin-4 -yl)-4-methylpheny 1] - 5 -methyl -2 - 
pyrazinecarboxamide; 

N-[3 -(8-(2, 6-ditmorophenyl)-2- { [2 -hydroxy- 1 -(hy- 

droxymethy l)ethyl] amino } -7-oxo -7 , 8 -dihy dropyrido 1 
[2,3 -d] pyrimidin-4 -yl)-4-methy lphenyl] - 1 H-indole-5 - 
carboxamide; 

3- amino-N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l- 
(hydroxymethyl)ethyl]amino } -7-oxo-7. 8-dihy dropy- 
rido [2,3-d]pyrimidin-4-yl)-4-methylphenyl]benza- 2 o 

mide; 

N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxymethy l)ethyl] amino } -7-oxo -7 , 8 -dihy dropyrido 
[2,3-d]pyrimidin-4-yl)-4-methylphenyl]-lH-indole-7- 
carboxamide; 25 

N-[3 -(8-(2, 6-difiuorophenyl)-2- { [2-hydroxy- 1 -(hy- 
droxymethy l)ethyl] amino } -7-oxo -7 , 8 -dihy dropyrido 
[2,3 -d] pyrimidin-4 -yl)-4-methy lphenyl] -2 -(3 -meth- 
ylphenyl)acetamide; 

N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l -(hy- 30 
droxymethy l)ethyl] amino } -7-oxo -7 , 8 -dihy dropyrido 
[2,3 -d]pyrimidin-4-yl)-4-methylphenyl] -3 ,4-dimethyl- 
benzamide; 

N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l -(hy- 35 
droxymethy l)ethyl] amino } -7-oxo-7,8-dihydropyrido 
[2,3 -d] pyrimidin-4 -yl)-4-methy lphenyl] -3 -fluoro-4- 
methylbenzamide; 

N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 

droxymethy l)ethyl] amino } -7-oxo -7 , 8 -dihy dropyrido 40 
[2,3 -d] pyrimidin-4 -yl)-4-methy lphenyl] -3 ,5 -dihy- 
droxy-4-methylbenzamide ; 

2-(2,3-difluorophenyl)-N-[3-(8-(2,6-difluorophenyl)-2-{ 
[2-hydrox}'- 1 -(hy droxymethy l)ethyl] amino } -7-oxo-7, 
8-dihydropyrido [2 ,3 -d] pyrimidin-4 -y l)-4 -methy lphe- 45 
nyl]acetamide; 

2-(3,5-difluorophenyl)-N-[3-(8-(2,6-difluorophenyl)-2-{ 
[2 -hydroxy- 1 - (hy droxymethy l)ethyl] amino } -7-oxo-7, 
8-dihydropyrido [2 ,3 -d] pyrimidin-4 -y l)-4 -methy lphe- 
nyl] acetamide; 50 

N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-aiy- 
droxymethy l)ethyl] amino } -7-oxo -7 , 8-dihydropyrido 
[2, 3-d] pyrimidin-4 -yl)-4-methy lphenyl] - 1 -methyl - 1 H- 
imidazole-4-carboxamide; 

4- [(3-{[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 55 
droxymethyl)ethyl] amino } -7-oxo-7, 8-dihydropyrido 

[2,3 -d] pyrimidin-4 -yl)-4-methy lphenyl] amino } -3 -oxo- 
propyl)amino]-4-oxobutanoic acid; 
N-[3-(8-(2,6-diiluorophenyl)-2-{ [2-hydroxy- 1 -(hy- 60 
droxymethy l)ethyl] amino } -7-oxo -7 , 8-dihydropyrido 
[2,3-d]pyrimidin-4-yl)-4-methylphenyl]-lH-p)Tazole- 
3-carboxamide: 

N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 

droxymethyl)ethyl] amino } -7-oxo-7, 8-dihydropyrido 65 
[2,3 -d] pyrimidin-4 -yl)-4-methy lphenyl] -2 -thiophen- 
ecarboxamide; 
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N-[3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l-(hy- 
droxy methy 1 )ethy 1] amino } -7-oxo -7 , 8 -dihy dropy ri do 
[2,3-d]pyrimidin-4-yl)-4-methylphenyl]-2-[(2,2,2-trif- 
luoroethyl)oxy] acetamide; 

3 -(8-(2, 6-difluorophenyl)-2-{ [2-(methylamino)ethyl] 
amino} -7-0X0-7, 8-dihy dropyrido [2, 3 -d]pyrimidin-4- 
yl)-4-methyl-N-propylbenzamide; 

3-(8-(2,6-difluorophenyl)-2-{[2-(methylamino)ethyl] 
amino } -7-oxo -7, 8-dihy dropyrido [2,3 -d]pyrimidin-4- 
yl)-4-methyl-N-(l-methylethyl)benzamide; 

N-cyclopentyl-3-(8-(2,6-difluorophenyl)-2-{[2-(methy- 
lamino)ethyl] amino } -7 -oxo -7 , 8-dihy dropyrido [2 ,3-d] 
pyrimidin-4-yl)-4-methylbenzamide; 

3-(8-(2,6-difluorophenyl)-2-{[2-(methylamino)ethyl] 
amino} -7-0X0-7, 8-dihydropyrido [2, 3 -d]pyrimi din-4- 
y 1 ) - 4 -methyl -N- (pheny lmethy l)benzamide ; 

3-(8-(2,6-difluorophenyl)-2-{[2-(methylamino)ethyl] 
amino} -7-0X0-7, 8-dihy dropyrido [2,3 -d]pyrimidin-4- 
yl)-N-(4-fluorophenyl)-4-methylbenzamide; 

3-(8-(2,6-difluorophenyl)-2-{[2-(methylamino)ethyl] 
amino } -7-oxo -7, 8-dihy dropyrido [2,3 -d]pyrimi din-4- 
yl)-4 -methyl -N-l, 3 -thiazol-2-ylbenzamide; 

3-{8-(2.6-difluorophenyl)-7-oxo-2-[(2,2 J 6,6-tetramethyl- 
4-piperidinyl)amino]-7,8-dihydropyrido[2,3-d]pyrimi- 
din-4-yl } -4-methyl -N- ( 1 -methy lethyl)benzamide: 

3-{8-(2 5 6-difluorophenyl)-7 -oxo-2-[(2,2,6,6 -tetramethy 1 - 
4-piperidinyl)amino]-7, 8-dihy dropyrido[2,3-d]pyrimi- 
din-4-y 1 } -4-methyl -N-propy lbenzamide; 

N-cyclopentyl-3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2,2. 
6,6-tetramethyl-4-piperidinyl)amino]-7, 8-dihydropy- 
rido [2,3 -d]pyrimidin-4-yl} -4 -methy lbenzamide; 

3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2,2,6,6-tetramethyl- 
4-piperidinyl)amino]-7,8-dihydropyrido[2,3-d]pyrimi- 
din-4-y 1 } -4-methyl -N- (pheny lmethyl)benzamide ; 

3 - {8 -(2 . 6 -difluoropheny l)-7 -oxo-2-[(2,2,6,6 -tetramethy 1 - 
4-piperidinyl)amino]-7,8-dihydropyrido[2,3-d]pyrimi- 
din-4-yl}-N-(4-fluorophenyl)-4 -methy lbenzamide; 

3-{8-(2,6-difluorophenyl)-7-oxo-2-[(2,2,6,6-tetramethyl- 
4-piperidinyl)amino]-7,8-dihydropyrido[2,3-d]pyrimi- 
din-4-yl} -4-methyl -N- 1 ,3-thiazol -2 -y lbenzamide; 

3-[2-(4-amino-l-piperidinyl)-8-(2,6-difluorophenyl)-7- 
oxo -7, 8-dihy dropyrido [2, 3-d]pyrimidin-4-yl] -4 -me- 
thyl -N-(l -methy lethyl)benzamide; 

3-[2-(4-amino-l-piperidinyl)-8-(2,6-difluorophenyl)-7- 
oxo -7 , 8-dihy dropyrido [2, 3-d]pyrimidin-4-y 1] -4 -me- 
thyl -N-propy lbenzamide; 

3-[2-(4-amino-l-piperidinyl)-8-(2,6-difluorophenyl)-7- 
oxo-7, 8-dihy dropyri do [2,3-d]pyrimidin-4-yl] -N-cyclo- 
pentyl-4-methylbenzamide; 

3 - [2-(4-amino- 1 -piperidinyl)-8-(2,6-difluorophenyl)-7- 
oxo-7, 8-dihy dropyri do [2,3-d]p)Timidin-4-yl] -4-me- 
thyl -N- (pheny lmethy l)benzamide ; 

3-[2-(4-amino-l-piperidinyl)-8-(2,6-difluorophenyl)-7- 
oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4-yl]-N-(4- 
fluoropheny 1) -4 -methy lbenzamide; 

3-[2-(4-amino-l-piperidinyl)-8-(2,6-difluorophenyl)-7- 
oxo-7, 8-dihy dropyri do [2,3-d]pyrimidin-4-yl] -4-me- 
thyl -N- 1 . 3 -thiazol -2 -y lbenzamide ; 

3-{8-(2 ; 6-difluorophenyl)-2-[(lH-imidazol-2-ylmethyl) 
amino] -7 -oxo-7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin-4 - 
yl }-4-methyl-N-(l -methylethyl)benzamide; 

3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylmethyl) 
amino] -7 -oxo-7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin-4 - 
yl } -4 -methyl -N-propy lbenzamide ; 

N-cy clopentyl -3 - { 8 - (2 , 6 -difluoropheny 1) -2 -[ ( 1 H-imida- 
zol-2-ylmethyl)amino]-7-oxo-7,8-dihydropyrido[2,3- 
d] pyrimidin-4-yl } -4 -methy lbenzamide; 
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3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylmethyl) 
amino] -7-oxo-7,8-dihydropyrido [2,3 -d] pyrimidin-4- 
y 1 } -4 -methy l-N-(pheny lmethyl)benzamide; 

3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylmethyl) 
amino -] - 7-oxo-7,8 - dihy dropyrido [ 2 , 3 -d] pyrimi din-4 - 5 
y 1} -N- (4 -fluoropheny 1) -4 -methy lbenzamide; 

3-{8-(2,6-difluorophenyl)-2-[(lH-imidazol-2-ylmetliyl) 
amino]-7-oxo-7,8-dihydropyrido[2,3-d]pyrimidin-4- 
yl}-4-methyl-N-l,3-thiazol-2-ylbenzamide; 

3-(8-(2,6-difiuorophenyl)-2-{[2-hydroxy-l-(hydroxym- 10 
ethy l)ethyl] amino } -7 -oxo-7 , 8-dihydropyrido [2,3 -d] py- 
rimidin-4-yl)-4-methyl-N-propy lbenzamide; 

3-(8-(2,6-difluorophenyl)-2-{ [2-hydroxy-l -(hydroxym- 
ethy l)ethyl] amino } -7 -oxo-7 , 8-dihydropyrido [2,3 -d] py- 
rimidin-4-yl)-4-methyl-N-(l -methy lethyl)benzamide; 15 

N-cyclobutyl-3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy- 
1 -(hydroxymethyl)ethyl] -amino} -7-oxo-7, 8-dihydro- 
pyrido[2,3-d]pyrimidin-4-yl)-4-methylbenzamide; 

N-cyclopentyl-3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy- 
1 -(hydroxymethyl)ethyl] -amino} -7-oxo-7, 8-dihydro- 
pyrido [2, 3 -d]pyrimi din-4 -yl) -4-methy lbenzamide; 

3-(8-(2,6-difluorophenyl)-2-{ [2-hydroxy-l -(hydroxym- 
ethy l)ethyl] amino} -7 -oxo-7, 8-dihydropyrido [2, 3-d] py- 
rimidin-4-yl)-N-(4-fluorophenyl)-4 -methy lbenzamide; 25 

3-(8-(2,6-difluorophenyl)-2-{ [2-hydroxy-l -(hydroxym- 
ethy l)ethyl] amino } -7 -oxo-7 , 8-dihydropyrido [2,3 -d] py- 
rimidin-4-yl)-4-methyl-N- 1, 3 -thiazol -2 -y lbenzamide; 

N-cyclopropyl-3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy- 
1 -(hydroxymethyl)ethyl] -amino} -7-oxo-7, 8-dihydro- 30 
pyrido[2,3-d]pyrimidin-4-yl)-4-methylbenzamide; 

N-(cyclopropylmethyl)-3-(8-(2,6-dirluorophenyl)-2-{[2- 
hydroxy- 1 -(hydroxymethyl)ethyl]amino}-7-oxo-7,8- 
dihydropyrido[2 ,3 -djpyrimi din-4 -y 1) -4 -methy lbenza- 
mide; 35 

8-(2,6-difluorophenyl)-2-{[2-hydroxy- 1 -(hydroxym- 
ethyl)ethyl]amino}-4-[2-methyl-5-(4-morpholinylcar- 
bonyl)phenyl]pyrido[2,3-d]pyrimidin-7(8H)-one; 

3- (8 -(2, 6 -difluorophenyl)-2- { [2 -hydroxy- 1 - (hydroxym- 
ethy l)ethyl] amino } -7 -oxo-7 , 8-dihydropyrido [2,3 -d] py- 40 
rimidin-4-yl)-N-heptyl-4-methylbenzamide; 

N-(cyclopropylmethyl)-3-[8-(2,6-difluorophenyl)-7-oxo- 
7,8 -dihy dropyrido [2,3 -d]pyrimidin-4-y 1] -4 -methy lben- 
zamide; 

3- (8 -(2, 6-difluorophenyl)-2- { [2 -hydroxy- 1 -(hydroxym- 45 
ethy 1 )ethyl] amino } -7 -oxo-7 , 8-dihydropyrido [2,3 -d] py- 
rimidin-4-yl)-4-methyl-N- (3 -pyridinylmethy lbenza- 
mide; 

3-(8-(2,6-difluorophenyl)-2-{[2-hydroxy-l -(hydroxym- 
ethy l)ethyl] amino } -7 -oxo-7 , 8-dihydropyrido [2,3 -d] py- 50 
rimidin-4-yl)-4-methyl-N-(3-phenylpropyl)benzamide; 

3-(8-(2,6-difluorophenyl)-2-{ [2-hydroxy-l -(hydroxym- 
ethy l)ethyl] amino } -7 -oxo-7 , 8-dihydropyrido [2,3 -d] py- 
rimidin-4-yl)-4-methyl -N- (2 -pheny lethy l)benzamide ; ^ ^ 

3-(8-(2, 6-difluorophenyl)-2- { [2 -hydroxy- 1 -(hydroxym- 
ethy l)ethyl] amino }-7-oxo-7 , 8-dihydropyrido [2,3 -d] py- 
rimidin-4-yl)-4-methyl -N- (pheny lmethy l)benzamide ; 
or 

a pharmaceutically acceptable salt thereof. 60 
39. The compound according to claim 1 which is: 
N-(cyclopropylmethyl)-3-[8-(2,6-difluorophenyl)-2-(me- 

thylsulfonyl)-7 -oxo-7, 8-dihydropyrido [2,3 -djpyrimi - 

din-4-yl] -4 -methy lbenzamide; 
N-{3-[8-(2,6-difluorophenyl)-2-(methylthio)-7-oxo-7,8- 65 

dihydropyrido[2,3 -djpyrimi din-4-yl] -4-methy lphe- 

nyl } -2-thiophenecarboxamide; 
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N-{3-[8-(2,6-difluorophenyl)-2-(methylsulfonyl)-7-oxo- 

7,8 -dihydrop}Tido [2 ,3 -d]pyrimidin-4 -y 1] -4 -methy lphe- 

ny 1 } -2 -thiophenecarboxamide; 
N-{3-[8-(2,6-difluorophenyl)-2-(methylthio)-7-oxo-7,8- 

dihy dropyrido [2, 3 -djpyrimi din-4 -yl] -4-methy lphe- 

ny 1 } -4 -fluoro -3 -methy lbenzamide; 

N-{3-[8-(2,6-difluorophenyl)-2-(methylsulfonyl)-7-oxo- 
7,8-dihydropyrido [2,3-d]pyrimidin-4-yl] -4-methy lphe- 
ny 1 } -4 -fluoro -3 -methy lbenzamide; 

6-chloro-N-{3-[8-(2,6-difluorophenyl)-2-(methylthio)-7- 
oxo -7 , 8-dihydropyrido [2, 3-d]pyrimidin-4-y 1] -4 -meth- 
ylpheny 1 } -3 -pyridinecarboxamide; 

6-chloro-N-{3-[8-(2,6-difluorophenyl)-2-(methylsulfo- 
ny 1) -7 -oxo-7, 8-dihydropyrido [2 , 3 -djpyrimi din-4 -y 1] - 
4-methy lphenyl} -3 -pyridinecarboxamide; 

3-[8-(2,6-difluorophenyl)-2-(methylthio)-7-oxo-7,8-di- 
hydrop}^rido[2,3-d]pyrimidin-4-yl]-N-(4-fluorophe- 
ny 1) -4 -methy lbenzamide ; 

3-[8-(2,6-difluorophenyl)-2-(methylsulfinyl)-7-oxo-7,8- 
dihy dropyrido [2, 3 -djpyrimi din-4 -yl] -N- (4 -fluorophe- 
ny 1) -4 -methy lbenzamide ; 

N-cy clopropyl -3 -[ 8- (2 , 6 -difluoropheny 1) -2 - (methy lthio) - 

7- oxo -7, 8-dihydropyrido [2, 3 -djpyrimi din-4-yl] -4 -me- 
thylbenzamide; 

N-cy clopropyl -3 -[ 8- (2 , 6 - difluoropheny 1) -2 -(methyl sulfo - 

nyl)-7 -oxo-7, 8-dihydropyrido [2,3 -djpyrimi din-4-yl]- 

4-methylbenzamide; 
3-[8-(2,6-Difluoro-phenyl)-2-meth}dsulfanyl-7-oxo-7,8- 

dihydro-pyrido [2,3 -d]pyrimidin-4-yl] -4-methy 1-N-pro- 

pyl-benzamide; 
3 -[8-(2,6-Difluoro -phenyl) -2 -methanesulfony 1-7-oxo -7, 

8- dihydro -pyri do [2. 3 -d]pyrimidin-4-yl] -4-methyl-N- 
propy 1-benzamide ; 

3-[8-(2,6-difluorophenyl)-2-(methylthio)-7-oxo-7,8-di- 

hy drop)^ri do [2,3-d]pyrimi din-4 -yl] -4-methyl-N- 1 ,3- 

thiazol -2-y lbenzamide; 
3-[8-(2,6-difluorophenyl)-2-(methylsulfinyl)-7-oxo-7,8- 

dihydropyrido[2,3 -djpyrimi din-4-yl] -4-methyl-N- 1 ,3- 

thiazol -2-y lbenzamide; or 
a pharmaceutically acceptable salt thereof. 

40. A compound according to claim 1 as defined in any one 
of the Examples according to Formula (I) or (la). 

41 . A pharmaceutical composition comprising an effective 
amount of a compound, or pharmaceutically acceptable salt 
thereof according to claim 1, in admixture with one or more 
pharmaceutically acceptable carriers, diluents or excipients. 

42. A compound of the formula: 
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wherein 15 

G 3 isCH 2 ; 
G 4 is CH; 

R 1 isC(Z)N(R 10 .)(CR 10 R 20 ) v R A ; 

R r is independently selected at each occurrence from 
hydrogen, halogen, C 1-4 alkyl, halo- sub stituted-C 14 2 o 
alkyl, cyano, nitro, (CR 10 R 20 ) V .NR^., (CR 10 R 20 ) V .C 
(0)R 12S SR 5 , S(0)R 5 , S(0) 2 R 5 , or (CR 10 R 20 ) V OR 13 ; 

R b is an optionally substituted heteroaryl, an optionally 
substituted heteroaryl C^q alkyl, an optionally substi- 
tuted heterocyclic, or an optionally substituted hetero- 2 5 
cyclic C 1 10 alkyl; 

X is R 2 , OR 2 „ S(0) w R 2> , (CH 2 )„.N(R 10 .)S(O) m R 2 „ (CH 2 )„, 
N(R 10 ,)C(O)R 2 ,, (CH 2 )„,NR 4 R 14 , (CH 2 )„,N(R 2 .)(R 2 ..), 
or N(R 10 .)R^NH— C(=N— CN)NRqRq'; 

XjisNCR^O^CO^orCRjoR.o; ^ 3 o 

R k is selected from an optionally substituted C^q alkyl-, 
—Cn 2 — C(O)— CH 2 — , — CH 2 — CH 2 — O^CH 2 — 
CH 2 — , — CH 2 — C(O)N(R 10 ,)CH 2 — CH 2 — , —CH 2 — 
N(R 10 .)C(O)CH 2 — , —CU 2 —CR(OR 10 )—CH— , 
—CH 2 — C(0)0— CH 2 --CH 2 — or — CH 2 — CH 2 35 
C(O) CH 2 — ; 

R^ and R^, are independently selected from hydrogen, 
C 1 _ l0 alkyl , C 3 _ 7 cycloalkyl, C^cycloalloylC^Qalkyl, 
C 5 _ 7 cycloalkenyl, C 5 . 7 cycloalkenyl-C^^alk^l, aryl, 
arylC^Q alkyl, heteroaryl, heteroarylC^o alkyl, het- 40 
erocyclic, or a heterocyclylC^^ alkyl moiety, wherein 
all of the moieties are optionally substituted, or R^ and 
R^, together with the nitrogen to which they are attached 
form a 5 to 7 membered optionally substituted ring, 
which ring may contain an additional heteroatom 45 
selected from O/N/S; 

R 2 is hydrogen, C^q alkyl, C 3 . 7 cycloalkyl, C 3 . 7 
cycloalkylalkyl, aryl, arylCj.^ alkyl, heteroaryl, het- 
eroarylC^o alkyl, heterocyclic, or a heterocyclylC^jo 
alkyl moiety, and wherein each of these moieties, 50 
excluding hydrogen, may be optionally substituted; or 
R 2 is the moiety (CR 10 R 20 )^.X 1 (CR 10 R 20 ) g C(A 1 )(A 2 ) 
(A 3 ), or (CR 10 R 20 )^C(A 1 )(A 2 )(A 3 ); 

R 2 . is hydrogen, C^q alkyl, C 3 _ 7 cycloalkyl, C 3 . 7 
cycloalkylalkyl, aryl, arylC^o alkyl, heteroaryl, het- 55 
eroarylC^o alkyl, heterocyclic, or a heterocyclylC^o 
alkyl moiety, and wherein each of these moieties, 
excluding hydrogen, may be optionally substituted; 

R 2 n is hydrogen, C 1 _ 10 alkyl, C 3 _ 7 cycloalkyl, C 3 . 7 
cycloalkylalkyl, aryl, arylC^o alkyl, heteroaryl, het- 60 
eroarylC^o alkyl, heterocyclic, or a heterocyclylC^Q 
alkyl moiety, and 

wherein these moieties, excluding hydrogen, may be 
optionally substituted 1 to 4 times, independently, by 
C 1 _ l0 alkyl, halo-substituted C 1 _ L0 alkyl, C 2 . 10 alk- 65 
enyl, C 2 _ 10 alkynyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cy- 
cloalkylC^oalkyl, C 5 . 7 cycloalkenyl, C 5 _ 7 cycloalk- 
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envl C ul0 alkvl, halogen, — C(O). cyano, nitro, 
(CR 10 R 20 )„OR 6 ", (CR 10 R 20 )„SH, (CR 10 R 20 )„S(O)„ 
R 7 , (CR lo R 2O )„N(R10')S(O) 2 R 7 , (CR 10 R 20 )„NR e R,,, 
(CR 10 R 20 )„CN, (CR 10 R 20 )„S(O) 2 NR,R e . : (CR 10 
R 20 )„C(Z)R 6 , (CR 10 R 20 )„OC(Z)R 6 , (CR 10 R 20 )„C(Z) 
OR 6 , (CR 10 R 20 )„C(Z)NR e R e „ (CR 10 R 20 )„N(R 10 .)C 
(Z)R 6 , (CR 10 R 20 )„N(R 10 .)C(=N(R10'))NR e R e „ 
(CR 10 R 20 )„C(=NOR 6 )NR e R c ,, (CR 10 R 20 )„OC(Z) 
NR e R e „ (CR 10 R 20 ) M N(R 10 ,)C(Z)NR e R a ., or 
(CR 10 R 20 )„N(R 10 .)C(Z)OR 7 ; or 

wherein R 2 „ is the moiety (CR 10 R 20 )^X 1 (CR 10 R 20 ) (? C 

(A 1 )(A 2 )(A 3 ); 

A : is an optionally substituted C^q alkyl, heterocyclic, 
heterocyclic C uw alkyl, heteroaryl, heteroaryl C^^ 
alkyl, aiyl, or aryl C^q alkyl; 

A 2 is an optionally substituted C 1 _ 10 alkyl, heterocyclic, 
heterocyclic C 1 . 10 alkyl, heteroaryl, heteroaryl C 1 _ 10 
alkyl, ar> r l, or aryl alkyl; 

A 3 is hydrogen or is an optionally substituted C 1 _ 10 alkyl; 

R 3 is a C l _ 10 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkyl C x _ 10 
alkyl, aryl, arylC^o alkyl, heteroaryl, heteroarylC^o 
alkyl, heterocyclic, or a heterocyclylC^Q alky r l moiety, 
and wherein each of these moieties may be optionally 
substituted; 

R 4 and R 14 are each independently selected at each occur- 
rence from hydrogen, C UA alkyl, C 3 _ 7 cycloalkyl, C 3 . 7 
cycloalkylC^alkyl, aryl, aryl -C^ alkyl, heterocyclic, 
heterocyclic C L _ 4 alkyl, heteroaryl or a heteroaryl C 1-4 
alkyl moiety, and wherein each of these moieties, 
excluding hydrogen, may be optionally substituted: or 
the R 4 and R 14 together with the nitrogen which they are 
attached form an optionally substituted heterocyclic ring 
of 4 to 7 members, which ring optionally contains an 
additional heteroatom selected from oxygen, sulfur or 
NR 9 ; 

R 4 , and R 14 . are each independently selected at each occur- 
rence from hydrogen or C 1-4 alkyl, or R 4 , and R 14 , 
together with the nitrogen to which they are attached 
form a heterocyclic ring of 5 to 7 members, which ring 
optionally contains an additional heteroatom which is 
NR 9 ,; 

R 5 is independently selected at each occurrence from 
hydrogen, C UA alkyl, C 2 . 4 alkenyl, C 2 _ 4 alkynyl or 
NR 4 ,R 14 ,, excluding the moieties SR 5 being SNR 4 ,R 14 ,, 
S(0) 2 R 5 being S0 2 H and S(0)R 5 being SOH; 

R 6 is independently selected at each occurrence from 
hydrogen, C 1 _ 10 alkyl, C 3 _ 7 cycloalkyl, heterocyclyl, het- 
erocyclyl C^oalkyl, aryl, arylC^o alkyl, heteroaryl or 
heteroarylC^o alkyl moiety, and wherein each of these 
moieties, excluding hydrogen, ma}' be optionally sub- 
stituted; 

R 9 is independently selected at each occurrence from 
hydrogen, C(Z)R 6 , optionally substituted C 1 . 10 alkyl, 
optionally substituted aryl, or an optionally substituted 
aryl-C^ alkyl; 

R 9 , is independently selected at each occurrence from 
hydrogen, or C x _ 4 alkyl; 

R 10 and R 20 are independently selected at each occurrence 
from hydrogen or C 1 _ 4 alkyl; 

R 10 , is independently selected at each occurrence from 
hydrogen or C 1 _ 4 alkyl; 

R L1 is independently selected at each occurrence from 
hydrogen or C^alkyl; 

R 12 is independently selected at each occurrence from 
hydrogen, C 1 _ 4 alkyl, halo-substituted C 1-4 alkyl, C 2 _ 4 
alkenyl, C 2 _ 4 alkynyl, C 3 . 7 cycloalkyl, C 3 . 7 cy- 
cloalkylCi.4 alkyl, C 5 . 7 cycloalkenyl, C 5 . 7 cycloalkenyl 



US 7,678,801 B2 



315 



316 



Cj.4 alkyl, aryl, arylC^ alkyl, heteroaryl, het- 
eroarylC 1 _ 4 alkyl, heterocyclyl, or a heterocj'clylC^ 
alkyl moiety, and wherein each of these moieties, 
excluding hydrogen, may be optionally substituted; 
R 13 is independently selected at each occurrence from 
hydrogen, C U4 alkyl, halo -substituted C U4 alkyl, C 2 . 4 



alkenyl, C 2 _ 4 alkynyl, C 3 
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cloalkylCjL.4 alkyl, C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalkenyl 
Cj_4 alkyl, aryl, arylC^ alkyl, heteroaryl, het- 
eroarylC^ alkyl, heterocyclyl, or a heterocyclylC 1 . 4 10 
alkyl moiety, and wherein each of these moieties, 
excluding hydrogen, may be optionally substituted; 

R d and R d , are each independently selected from hydrogen, 
C U4 alkyl, C 3 _ 6 cycloalkyl, C 3 _ 6 cycloalkylC ^alkyl 
moiety, and wherein each of these moieties, excluding 15 
hydrogen, may be optionally substituted; or R^ and 
together with the nitrogen which they are attached form 
an optionally substituted heterocyclic ring of 5 to 6 
members, which ring optionally contains an additional 
heteroatom selected from oxygen, sulfur or NR 9 ,; 20 

g is 0, or integer having a value of 1, 2, 3, or 4; 

n is independently selected at each occurrence from 0 or an 
integer having a value of 1 to 10; 

n' is independently selected at each occurrence from 0 or an 
integer having a value of 1 to 10; 25 

mis independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2; 

q is 0 or an integer having a value of 1 to 10; 

q' is 0, or an integer having a value of 1 to 6; 

v is 0 or an integer having a value of 1 or 2; 

V is independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2; 

s is independently selected at each occurrence from an 
integer having a value of 1 , 2, or 3; 

t is an integer having a value of 2 to 6; 

Z is independently selected at each occurrence from oxy- 
gen or sulfor; or 

a pharmaceutically acceptable salt thereof 

43 . The compound according to claim 42 which is Formula 40 
(I), or a phannaceutically acceptable salt thereof. 

44. The compound according to claim 42 which is Formula 
(la), or a pharmaceutic ally acceptable salt thereof. 

45. The compound according to claim 42 wherein R^ is an 
optionally substituted heteroaryl, or an optionally substituted 45 
heteroaryl C x _ 10 alkyl. 

46. The compound according to claim 45 wherein the R^ is 
an optionally substituted pyrrolyl, oxazolyl, thiazolyl, isox- 
azolyl, isothiazolyl, imidazolyl, pyrazolyl, triazolyl, 
pyridazinyl, pyrimidinyl, pyrazinyl, benzoxazolyl, benzimi- 50 
dazolyl, benzothiazolyl, pyrrolyl C 1 _ 4 alkyl 5 oxazolylC 1 . 4 
alkyl, thiazolyl C^alkyl, isoxazolyl Chalky 1, isothiazolyl 
C^alkyl, imidazolyl C 1 _ 4 alkyl, pyrazolyl C^alkyl, triazolyl 
C 1 _ 4 alkyl, pyridazinyl C^alkyl, pyrimidinyl C^alkyl, 
pyrazinyl C 1 _ 4 alk> r l, benzoxazolyl C 1 . 4 alkyl, benzimidazolyl 55 
C^alkyl, or benzothiazolyl C^alkyl. 

47. The compound according to claim 42 wherein R b is an 
optionally substituted thiazolyl, v is zero, Z is oxygen, and 
R 10 , is hydrogen. 

48. The compound according to claim 42 wherein R r is 60 
independently selected, at each occurrence from halogen, 
C U4 alkyl, or halo-substituted-C^ alkyl. 

49. The compound according to claim 48 wherein R r is 
independently selected at each occurrence from fluorine, 
methyl, or CF 3 . 65 

50. The compound according to claim 42 wherein X is 
S(0) m R 2 . 



51. The compound according to claim 42 wherein X is 
(CH 2 )„NR 4 R 14 , or (CH 2 )„N(R 2 ,)(R 2 ,,). 

52. The compound according to claim 51 wherein the R 4 
and R 14 moieties, are optionally substituted, 1 to 4 times, 
independently at each occurrence, by halogen; hydroxy; 
hydroxy substituted C^^alkyl: C U10 alkoxy; halo substituted 
C 1 _ 10 alkoxy; C 1 . 10 alkyl; halosubstituted C U4 alkyl; SR 5 ; 
S(0)R 5 : S(0) 2 R 5 ; C(0)R / .; C(0)ORj; C(0)NR 4 ,R 14 ,; NR 4 ,C 
(COC^oalkyl; NR 4 ,C(0)aryl; NR 4 ,R 14 ,; cyano: nitro; C x _ 10 
alkyl; C 3 _ 7 cycloalkyl; C 3 _ 7 cycloalkyl C l _ 10 alkyl; halosubsti- 
tuted C^q alkyl; an unsubstituted or substituted aryl, or 
ary\C 1 _ 4 alkyl; an unsubstituted or substituted heteroaryl or 
hetero C U4 alkyl; an unsubstituted or substituted heterocyclic 
or heterocyclic C 1-4 alkyl, and wherein these aryl, heteroaryl 
or heterocyclic containing moieties are substituted one to two 
times independently at each occurrence by halogen; C 1-4 
alkyl, hydroxy; hydroxy substituted C 1 _ 4 alkyl; C x _ 4 alkoxy; 
S(0) m alkyl; amino, mono & di-substituted C 1-4 alkyl amino, 
or CF 3 ; and wherein 

Rj is independently selected at each occurrence from 
hydrogen, C 1 _ 4 alkyl, aryl, aryl Chalky 1, heteroaryl, 
heteroaryl C 1 _ 4 alkyl, heterocyclic, or a heterocyclic 
C^alkyl moiety, and wherein these moieties, excluding 
hydrogen, may be optionally substituted. 

53 . The compound according to claim 52 wherein R 4 and 
R 14 are independently selected from hydrogen, optionally 
substituted Q.^ alkyl. optionally substituted aryl, optionally 
substituted aryl-C 14 alkyl, optionally substituted heterocy- 
clic, optionally substituted heterocyclic C 1-4 alkyl, optionally 
substituted heteroaryl or optionally substituted heteroaryl 

alkyl. 

54. The compound according to claim 53 wherein the C x _ 10 
alkyl may be substituted one or more times, independently at 
each occurrence with NR 4 .R 14 ,, halogen, hydroxy, alkoxy, 
C(0)NR 4 ,R 14 ,, or NR 41 C(O)Ci. 10 alkyl. 

55. The compound according to claim 51 wherein X is 
(CH 2 )„,NR 4 R 14 ; one of R 4 and R 14 is an optionally substituted 
heteroaryl alkyl, and the heteroaryl moiety is selected 
from thienyl, pyrrolyl, oxazolyl, thiazolyl, isoxazolyl, 
isothiazolyl, imidazolyl, pyrazolyl, triazolyl, pyridazinyl, 
pyrimidinyl, pyrazinyl, benzoxazolyl, benzimidazolyl, and 
benzothiazolyl. 

56. The compound according to claim 55 wherein the het- 
eroaryl C UA alkyl moiety is imidazolyl methyl; the other of R 4 
and R 14 is hydrogen; and n is 0. 

57. The compound according to claim 51 wherein X is 
(CH 2 ) ?7 NR 4 R 14 and one of R 4 and R 14 is an optionally substi- 
tuted heterocyclic or heterocyclic C 1-4 alkyl moiety selected 
from tetrahydropyrrole, tetrahydropyran, tetrahydrofuran, 
pyrrolinyl. pyrrolidinyl, imidazolinyl, imidazolidinyl, indoli- 
nyl, pyrazolinyl, pyrazolidinyl, piperidinyl, piperazinyl, and 
morpholino, tetrahydropyrrole C U4 alkyl, tetrahydropyran 
C 1-4 alkyl, tetrahydrofuran C 1-4 alkyl, pyrrolinyl C 1 _ 4 alkyl, 
pyrrolidinyl C 1-4 alkyl, imidazolinyl C 1-4 alkyl, imidazolidi- 
nyl C 1 . 4 alkyl, indolinyl C y _ 4 alkyl, pyrazolinyl C U4 alkyl, 
pyrazolidinyl C U4 alkyl, piperidinyl C 1-4 alk)d, piperazinyl 
C U4 alkyl, and morpholino C x _ 4 alkyl. 

58. The compound according to claim 57 wherein the 
optionally substituted heterocyclic or heterocyclic C U4 alkyl 
moiety is selected from pyrrolinyl, pyrrolidinyl, piperidinyl, 
piperazinyl, morpholino, pyrrolinyl C x _ 4 alkyl, pyrrolidinyl 
C L _ 4 alkyl, piperidinyl C l _ 4 alkyl, piperazinyl alkyl, and 
morpholino C U4 alkyl. 

59. The compound according to claim 51 wherein X is 
(CH 2 ) W ,NR 4 R 14 and R 4 and R 14 together with the nitrogen 
cyclize to form an optionally substituted ring selected from 
pyrrolidine, piperidine, piperazine, and morpholine. 
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60. The compound according to claim 42 wherein X is 
l,4'-bipiperin-ryl or 4-methyl-l,4'-bipiperin-ryl. 

61. The compound according to claim 51 wherein X is 
(CH 2 )„N(R 2 ,)(R 2 ..); R 2 . is an optionally substituted C lml0 
alkyl moiety, and the alkyl is substituted by (CR 10 R 20 )„NR e 5 
R e . or (CR 10 R 20 )„NR e R e .C 1 _4alkyl NR e R e ,. 

62. The compound according to claim 61 wherein R e and 
R e , are independently selected at each occurrence from hydro- 
gen, or an optionally substituted C x _ 4 alkyl. 

63. The compound according to claim 42 wherein X is 10 
3 -(diethylamino)propyl amino, 3 - (dimethy lamino)propy 1 
(methy l)amino, 3 -(dimethy lamino)propyl (methy l)amino , 

2 -(dimethy 1 amino ) ethy lamino , 1 -methy lethy l)aminopropy - 
lamino, (1,1 -dimethyl ethyl)aminopropylamino, (1 -methyl- 
ethyl)aminoethy lamino, 2- (methyl amino)ethy lamino, 15 

2-aminoethyl(methyl)amino, or a 2-(dimethylamino)ethyl 
(methy l)amino. 

64. The compound according to claim 42 wherein R 2 is 
optionally substituted one or more times, independently at 
each occurrence, with C x _ 10 alkyl, halo-substituted C^q 20 
alkyl, C 2 _ 10 alkenyl, C 2 _ 10 alkynyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cy- 
cloalkylC 1 . 10 alkyl, C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalkenyl C 1 . 10 
alkyl, halogen. — C(O), cyano, nitro, (CR 10 R, 0 ) W OR 6 , 
(CR 10 R 20 )„SH; (CR 10 R 20 ) M S(O) m R 7 , (CR 10 R 20 )„N(R10')S 
(0) 2 R 7 , (CR 10 R 20 )„NR e R e ,, (CR 10 R 20 )„NR e R e> C 1 . 4 alkyl 25 
NR e R e ,, (CR 10 R 20 ) W CN, (CR 10 R 20 ) w S(O) 2 NR e R e ,, 
(CR 10 R 20 )„C(Z)R 6 , (CR 10 R 20 )„OC(Z)R 6 , (CR 10 R 20 )„C(Z) 
OR 6 , (CR 10 R 20 )„C(Z)NR e R e , (CR 10 R 20 )„N(R 10 .)C(Z)R 6 , 
(CR 10 R 20 ) K N(R 10 .)C(=N(R 10 .))NR e R e ., (CR 10 R 20 ) W C 
(=NOR 6 )NR e R e „ (CR 10 R 20 )„OC(Z)NR e R e . 5 (CR 10 R 20 )„N 30 
(R 10> )C(Z)NR e R e , or (CR 10 R 20 ) K N(R 10 .)C(Z)OR 7 ; and 
wherein 

R e are R e , are each independently selected at each occur- 
rence from hydrogen, C 1-4 alkyl, C 3 . 7 cycloalkyl, C 3 . 7 
cycloalkylC 1 . 4 alkyl, aryl, arylC 1-4 alkyl, heteroaryl or a 35 
heteroaryl C 1-4 alkyl moiety, which moieties, excluding 
hydrogen may be optionally substituted; or R e and R e , 
together with the nitrogen which they are attached form 
an optionally substituted heterocyclic ring of 4 to 7 
members, which ring optionally contains an additional 40 
heteroatom selected from oxygen, sulfur or NR 9 ; 

R 6 is independently selected at each occurrence from 
hydrogen, C^^ alkyl, C 3 . 7 cycloalkyl, heterocyclyl, het- 
erocyclyl C^oalkyl, aryl, arylC^Q alkyl, heteroaryl or 
heteroarylC^o alkyl, wherein each of these moieties, 45 
excluding hydrogen are optionally substituted; 

R 7 is independently selected at each occurrence from 
C^alkyl, aryl, arylC^alkyl, heterocyclic, heterocy- 
clic^ alkyl, heteroaryl, or heteroarylC^alkyl moiety, 
and wherein each of these moieties may be optionally 50 
substituted; and 

n is independently selected at each occurrence from 0 or an 
integer having a value of 1 to 10. 

65. The compound according to claim 64 wherein R 2 is a 
Cj 10 alkvl optionally substituted by (CR 10 R 90 XC(Z)OR 6 , 55 
(CR 10 R 20 )„OR 6 , or (CR 10 R 20 )„NR 4 R 14 . 

66. The compound according to claim 42 wherein R 3 is an 
optionally substituted Ci_ 10 alkyl, C 3 . 7 cycloalkyl, C 3 . 7 
cycloalkyl alkyl. or aryl. 

67. The compound according to claim 66 wherein R 3 is 60 
optionally substituted one or more times, independently at 
each occurrence, with wherein these moieties are all option- 
ally substituted one or more times, independently at each 
occurrence, by hydrogen, halogen, nitro, C L _ 10 alkyl, halo- 
substituted C 1 . 10 alkyl, C 2 _ 10 alkenyl, C 2 _ 10 alkynyl, C 3 _ 7 cy- 65 
cloalkyl, C^cycloalkylC^o alkyl, C 5 . 7 cyclo alkenyl, 
C^cycloalkenylC^o alkyl, (CR 10 R 20 )„OR 6 , (CR 10 R 20 )„ 



SH, (CR 10 R 20 )„S(O) ffl R 7 , (CR 10 R 20 )„N(R 10 ,)S(O) 2 R 7 , 
(CR 10 R 2 o),NR 16 R 26 , (CR 10 R 20 ) K CN, (CR 10 R 20 )„S(O) 2 
NR 16 R 26 , (CR 10 R 20 ) W C(Z)R 6 , (CR 10 R 20 ) K OC(Z)R 6 , 
(CR 10 R 20 )„C(Z)OR 6 , (CR 10 R 20 )„C(Z)NR 16 R 263 (CR 10 R 20 )„ 
N(R 10 .)C(Z)R 6 , (CR 10 R 20 ),N(R 10 .)C(=N(R 10 .))NR 16 R 26 , 
(CR 10 R 20 )„OC(Z)NR 16 R 26 , (CR 10 R 20 )„N(R 10 ,)C(Z) 
NR 16 R 26 , or (CR 10 R 20 ) W N(R 10 ,)C(Z)OR 7 ; and wherein 
R L 6 and R 26 are each independently selected at each occur- 
rence from hydrogen, or C 1 _ 4 alkyl; or the R 16 and R 26 
together with the nitrogen which they are attached form 
an unsubstituted or substituted heterocyclic ring of 4 to 
7 members, which ring optionally contains an additional 
heteroatom selected from oxygen, sulfur or NR 9 ., 
R 6 is independently selected at each occurrence from 
hydrogen, C 1 _ w alkyl, C 3 _ 7 cycloalkyl, heterocyclyl, het- 
erocyclyl Cloalkyl, aryl, arylC^o alkyl, heteroaryl or 
heteroarylC^o alkyl, wherein each of these moieties, 
excluding hydrogen are optionally substituted; 
R 7 is independently selected at each occurrence from 
Chalky!, aryl, arylC^alkyl, heterocyclic, heterocy- 
clic^ alkyl, heteroaryl, or heteroarylC^alkyl moiety, 
and wherein each of these moieties may be optionally 
substituted: and 
n is independently selected at each occurrence from 0 or an 
integer having a value of 1 to 10. 

68. The compound according to claim 67 wherein the 
optional substituent is independently selected from halogen, 
Cuo alkyl, (CR 10 R 20 )„OR e , (CR 10 R 20 )„NR 16 R 26 , or halo- 
substituted alkyl. 

69. The compound according to claim 42 wherein R 3 is a 
phenyl ring substituted one or more times by independently at 
each occurrence by fluorine, chlorine, hydroxy, methoxy, 
amino, methyl, or trifluoromethyl. 

70. The compound according to claim 69 wherein R 3 is a 
phenyl ring substituted one or more times by fluorine or 
methyl. 

71. The compound according to claim 70 wherein R 3 is a 
2,6-difluorophenyl. 

72. The compound according to claim 42 wherein R 3 is an 
aryl ring substituted 1 to 4 times, independently at each occur- 
rence by halogen, C M? alkyl, (CR 10 R 20 )„OR 6 , (CR 10 R 20 )„ 
NR 16 R 26 , or halo -substituted C 1 . 10 alkyl; R r is independently 
selected at each occurrence from halogen, C U4 alkyl, or halo- 
sub stituted-Cj.4 alkyl; g is 0, 1 or 2; v is 0; R^, is thiazolyl; Z 
is oxygen, and R 10 , is hydrogen. 

73. The compound according to claim 42 which is: 
3-(8-(2,6-Difluorophenyl)-2-{ [2 -(methyl amino )ethyl] 

amino} -7-0X0-7, 8-dihydropyrido[2,3 -d]pyrimidin-4- 
yl)-4 -methyl -N-l, 3 -thiazol-2-ylbenzamide; 
3-{8-(2,6-Difluorophenyl)-7-oxo-2-[(2,2,6,6-tetram- 
ethyl-4-piperidinyl)amino]-7,8-dihydropyrido[2,3-d] 
pyrimidin-4-yl } -4-methyl-N-l ,3 -thiazol-2-ylbenza- 
mide; 

3 - [2-(4-Amino- 1 -piperidinyl)-8-(2, 6-difluorophenyl)-7- 

oxo-7, 8-dihydropyri do [2,3-d]pyrimidin-4-yl] -4-me- 

thyl -N- 1 , 3 -thiazol -2 -y lbenzamide ; 
3-{8-(2,6-Difluorophenyl)-2-[(lH-imidazol-2-ylmethyl) 

amino] -7 -oxo-7 , 8 -dihy dropyrido [2 ,3 -d] pyrimidin-4 - 

yl } -4 -methyl -N- 1 ,3-thiazol-2-ylbenzamide; 
3 - [8-(2, 6-Dirluorophenyl )-2-(methy ltliio)-7 -oxo-7, 8 -di - 

hydropyrido[2,3-d]pyrimidin-4-yl] -4 -methyl -N- 1 ,3- 

thiazol -2 -y lbenzamide; 
3-[8-(2,6-Difluorophenyl)-2-(methylsulfinyl)-7-oxo-7,8- 

dihy dropyrido [2, 3-d] -pyrimidin-4 -yl] -4-methyl-N-l, 3- 

thiazol -2-y lbenzamide; 
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3-(8<2,6-Difluorophenyl)-2-{[2-hydroxy-l-(hydroxym- 
ethyl)ethyl] amino }-7-oxo-7 , 8-dihydropyrido [2,3 -d] py- 
rimidin-4-yl)-4-methyl-N- 1 ,3-thiazol-2-ylbenzamide; 

3-[8-(2,6-Difluorophenyl)-2-({3[-(l-methylethyl)amino] 
propyl}amino)-7-oxo-7,8-dihydropyrido[2,3-d]pyrimi- 
din-4-yl] -4-methyl-N-l ,3 -thiazol-2-y lbenzamide; 

3-[8-(2,6-Difluorophenyl)-2-({3[-(l,l-dimethylethyl) 
amino] propyl } amino)-7-oxo-7 . 8-dihy dropyrido[2. 3 -d] 
pyrimidin-4-y 1] -4 -methyl -N- 1 , 3 -thiazol -2-y lbenza- 
mide; 

3-[8-(2,6-Difluorophenyl)-2-({2-[(l-methylethyl)amino] 
ethyl } amino) -7-oxo-7, 8-dihydropyrido [2 ,3 -djpyrimi- 
din-4-yl] -4-methyl-N-l ,3 -thiazol-2-ylbenzamide; 

3- { 8- (2 , 6 -Difluoropheny l)-2- [[3 - (dimethylamino)propy 1] 
(methyl)amino] -7-0X0-7, 8-dihydropyrido [2,3 -d]pyri- 
midin-4-3d}-4-methyl-N-l,3-thiazol-2-ylbenzamide; 

3- (8 -(2, 6 -Difluoropheny 1) -2 -{ [2- (dimethylamino )ethyl] 
amino } -7-oxo-7, 8-dihydropyrido [2 ,3 -d]pyrimidin-4- 
yl)-4-methyl-N- 1 ,3-thiazol-2-ylbenzamide; 

3-[2-{[3-(Diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny 1) -7 -oxo-7 ,8-dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl] -4-methyl-N-[(5 -methyl -2-furanyl)methyl]benza- 
mide; 

3- [2- {[3- (Diethylamino)propyl] amino} -8 -(2, 6 -difluo- 
ropheny 1) -7 -oxo -7 ,8-dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl]-4-methyl-N-(2-thienyl-methyl)benzamide 

3- [2 - { [3 - (Diethy lamino)propyl] amino } -8 -(2, 6 -difluo- 
ropheny 1) -7 -oxo -7 ,8-dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl]-N-[2-(lH-imidazol-4-yl)ethyl]-4-methylbenza- 
mide; 

3- [2 -{[3 -(Diethy lamino)propyl] amino} -8 -(2, 6 -difluo- 
ropheny 1) -7 -oxo -7 ,8-dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl] -2-methyl-N- 1 ,3 -thiazol-2-ylbenzamide ; 

3- [2-{[3-(Diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny 1) -7 -oxo -7 ,8-dihy dropyrido [2 ,3 -d] pyrimidin- 
4-yl] -5 -fluoro-4-methyl-N- 1 ,3 -thiazol-2-ylbenzamide; 

4- [2 - { [3 - (Diethy lamino )propyl] amino } -8 -(2, 6 -difluo- 
ropheny 1) -7 -oxo -7 ,8-dihy dropyrido [2 ,3 -d] pyrimidin- 
4-y 1] -N- 1 , 3 -thiazol -2 -y lbenzamide ; 

3-[2-{[3-(Diethylamino)propyl]amino}-8-(2,6-difluo- 
ropheny 1) -7 -oxo -7 ,8-dihy dropyrido [2 ,3 -d] pyrimidin- 
4-y 1] -N- 1 , 3 -thiazol-2 -y lbenzamide; or 

a pharmaceutically acceptable salt thereof. 

74. A pharmaceutical composition comprising an effective 
amount of a compound, or pharmaceutically acceptable salt 
thereof according to claim 42, in admixture with one or more 
pharmaceutically acceptable carriers, diluents or excipients. 

75. A compound of the formula: 




(Rl')g or 



cr n 



10 



15 




(Ha) 



20 



25 



30 



35 



wherein 

G l3 and G 2 are independently nitrogen; 
G 3 is CH 2 ; 
G 4 is CH; 

R, is C(Z)N(R 10 ,)(CR 10 R 20 ),R £ , 3 CCZPCCR^R^)^, 
N(R 10 .)C(Z)(CR 10 R 20 ) V R„ N(R 10 ,)C(Z)N(R 10 ,) 
(CR 10 R 20 ) V R„ or N(R 10 ,)OC(Z)(CR 10 R 20 ) V R,; 

R v , is independently selected at each occurrence from halo- 
gen, C x 4 alkyl,halo-substituted-C 1 4 alkyl,cyano,nitro, 
(CR 10 R 20 )vNRA,, (CR 10 R 20 ) v ,C(O)R 12 , SR 5 , S(0)R 5 , 
S(0) 2 R 5 ,or(CR 10 R 20 ) v ,OR 13 ; 

R b is hydrogen, C^q alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 
cycloalkyl C^q alkyl, aryl, aiylC^^alkyl, heteroaryl, 
heteroarylC^o alkyl, heterocyclic, orheterocyclylC^o 
alkyl moiety, which moieties, excluding hydrogen, may 
all be optionally substituted; 

X is R 2 , OR 2 , S(0) m R 2 ,, (CH 2 ) w ,N(R 10 .)S(O) w R 2 ,, (CH 2 )„, 
N(R 10 .)C(O)R 2 , (CH 2 ) W .NR 4 R 14 , (CH 2 ) W ,N(R 2 ,)(R 2 -), 
or N(R 10 ,)R A NH — C(=N — CN)NRqRq'; 

X, isN(R n ),0, S(0) m , orCR 10 R 20 ; 

R h is selected from an optionally substituted C^q alkyl-, 



45 



50 



(II) 



55 



60 



— CH 2 ^C(0)— CH 2 - 



-CH, — CH ? — O — CH, 



CH 2 — — CH 2 --C(O)N(R 10 ,)CH,^CH 2 — , — CH,— 
N(R 10 .)C(O)CH 2 — , --CH 2 — CH(OR 10 ,)— CH 2 — , 
—CU 2 —C(0)0—CU 2 —CU 2 — or — CH 2 — CH,— 
O--C(O) CH 2 — ; 

R^ and R^> are independently selected at each occurrence 
from hydrogen, C 1 _ 10 alk^ r l, C 3 7 cycloalkyl, C 3 7 cy- 
cloalkylC 1 _ 10 alkyl, C 5 _ 7 cycloalkenyl, C 5 _ 7 cycloalk- 
enyl-C^^alkyl, aryl, arylC^^ alkyl, heteroaiyl, het- 
eroarylC^o alkyl, heterocyclic, or a heterocyclylC^o 
alkyl moiety, wherein all of the moieties except for 
hydrogen, are optionally substituted, or R^ and R q , 
together with the nitrogen to which they are attached 
form an optionally substituted heterocyclic ring of 5 to 7 
members, which ring may contain an additional heteroa- 
tom selected from oxygen, nitrogen or sulfur; 

R 2 is hydrogen, C^^ alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 
cycloalkyl alkyl, aryl, arylC^o alkyl, heteroaryl, het- 
eroarylC^o alkyl, heterocyclic, or a heterocyclylC^^ 
alkyl moiety, and wherein each of these moieties, 
excluding hydrogen, may be optionally substituted; or 
R 2 is the moiety (CR 10 R 20 ) ? ,X 1 (CR 10 R 20 ) ? C(A 1 )(A 2 ) 
(A 3 ), or (CR 10 R 20 )^.C(A 1 )(A 2 )(A 3 ); 

R 2 , is hydrogen, C 1 _ w alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 
cycloalkylalkyl, aryl, arylC^o alkyl, heteroaiyl, het- 
eroarylC^Q alkyl, heterocyclic, or a heterocyclylC^^ 
alkyl moiety, and wherein each of these moieties, 
excluding hydrogen, may be optionally substituted; 

R 2 „ is hydrogen, C 1 . 10 alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 
cycloalkylalkyl, aryl, arylC^^ alkyl, heteroaiyl, het- 
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eroarylC^o alkyl, heterocyclic, or a heterocyclic^! 0 
alkyl moiety, and wherein these moieties, excluding 
hydrogen, may be optionally; or wherein R 2 ., is the moi- 
ety (CR 10 R 20 ) f X 1(Ci , 10 R 20 ^C(A 1 )(A 2 )(A 3 ); 

Aj is an optionally substituted C^^ alkyl, heterocyclic, 5 
heterocyclic C^q alkyl, heteroaryl, heteroaryl C U10 
alkyl, aryl, or aryl C U10 alkyl; 

A 2 is an optionally substituted C^^ alkyl, heterocyclic, 
heterocyclic C^q alkyl, heteroaryl, heteroaryl C^q 
alkyl, aryl, or aryl C l _ l0 alkyl; 10 

A 3 is hydrogen or is an optionally substituted C^q alkyl; 

R 3 is a alkyl, C 3 _ 7 cycloalkyl, C 3 _ 7 cycloalkyl C^q 
alkyl, aryl, arylC^o alkyl, heteroaryl, heteroarylC^o 
alkyl, heterocyclic or a heterocyclylC^^ alkyl moiety, 
and wherein each of these moieties may be optionally 15 
substituted; 

R 4 andR 14 are each independently selected at each occur- 
rence from hydrogen, C 1-4 alkyl, C 3 . 7 cycloalkyl, C 3 . 7 
cycloalkylC^alkyl, aryl, aryl -C^ alkyl, heterocyclic, 
heterocyclic C 1-4 alkyl, heteroaiyl or a heteroaryl C U4 20 
alkyl moiety, and wherein each of these moieties, 
excluding hydrogen, may be optionally substituted; or 
the R 4 and R 14 together with the nitrogen which they are 
attached form an optionally substituted heterocyclic ring 
of 4 to 7 members, which ring optionally contains an 25 
additional heteroatom selected from oxygen, sulfur or 
nitrogen; 

R 4 , and R 14 . are each independently selected at each occur- 
rence from hydrogen or C l _ 4 alkyl, or R 4 . and R 14 , 
together with the nitrogen to which they are attached 30 
form a heterocyclic ring of 5 to 7 members, which ring 
optionally contains an additional heteroatom which is 
NR 9 ,; 

R 5 is independently selected at each occurrence from 
hydrogen, C l _ 4 alkyl, C 2 _ 4 alkenyl, C 2 . 4 alkynyl or 35 
NR 4 ,R 14 ,, excluding the moieties SR 5 being SNR 4 ,R 14 ., 
S(0) 2 R 5 being S0 2 H and S(0)R 5 being SOH; 

Rg, is independently selected at each occurrence from 
hydrogen, or C 1-4 alkyl; 

R 10 and R 20 are independently selected at each occurrence 40 
from hydrogen or C 1-4 alkyl; 

R 10 , is independently selected at each occurrence from 
hydrogen or Chalky 1; 

R X1 is independently selected at each occurrence from 
hydrogen or C^alkyl; 
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R 12 is independently selected at each occurrence from 
hydrogen, C U4 alkyl, halo-substituted C v _ 4 alkyl, C 2 _ 4 
alkenyl, C 2 . 4 alkynyl, C 3 . 7 cycloalkyl, C 3 _ 7 cy- 
cloalkylC 1 . 4 alkyl, C 5 . 7 cycloalkenyl, C 5 _ 7 cycloalkenyl 
C x _ 4 alkyl, aryl, arylC^ alkyl, heteroaryl, het- 
eroarylC^ alkyl, heterocyclyl, or a heterocyclylC 1 _ 4 
alkyl moiety, and wherein each of these moieties, 
excluding hydrogen, may be optionally substituted; 

R 13 is independently selected at each occurrence from 
hydrogen, C x _ 4 alkyl, halo -substituted C Y _ 4 alkyl, C 2 _ 4 
alkenyl, C 2 _ 4 alkynyl, C 3 . 7 cycloalkyl, C 3 . 7 cy- 
cloalkylC^ alkyl, C 5 . 7 cycloalkenyl, C 5 _ 7 cycloalkenyl 
C U4 alkyl, aryl, arylC^ alkyl, heteroaryl, het- 
eroarylC^ alkyl, heterocyclyl, or a heterocyclylC^ 
alkyl moiety, and wherein each of these moieties, 
excluding hydrogen, may be optionally substituted; 

R^ and R^, are each independently selected from hydrogen, 
C 1 . 4 alkyl, C 3 _ 6 cycloalkyl, C^.gCycloalkylC^alkyl 
moiety, and wherein each of these moieties, excluding 
hydrogen, may be optionally substituted; or R^ and R d , 
together with the nitrogen which they are attached form 
an optionally substituted heterocyclic ring of 5 to 6 
members, which ring optionally contains an additional 
heteroatom selected from oxygen, sulfur or NR 9 ,; 

g is 0 or an integer having a value of 1 , 2, 3, or 4; 

n' is independently selected at each occurrence from 0 or an 
integer having a value of 1 to 10; 

m is independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2: 

q is 0 or an integer having a value of 1 to 10; 

q' is 0, or an integer having a value of 1 to 6; 

t is an integer having a value of 2 to 6; 

v is 0 or an integer having a value of 1 or 2; 

v' is independently selected at each occurrence from 0 or an 
integer having a value of 1 or 2: 

Z is independently selected at each occurrence from oxy- 
gen or sulfur; or 

a pharmaceutically acceptable salt thereof. 

76. A pharmaceutical composition comprising an effective 
amount of a compound, or pharmaceutically acceptable salt 
thereof according to claim 75, in admixture with one or more 
pharmaceutically acceptable carriers, diluents or excipients. 

* * # * * 



